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SEQUENCE LISTING 

<110> Merck & Co., Inc. 

S t e i nkuh 1 e r ., Chr i s t i an 
Lahm, Armin 
Pallaoro, Michele 
Nardella, Caterina 

<120> SYNTHETIC HEPARANASE MOLECULES AND USES 
THEREOF 

<130> ITR0060Y-PCT 

<150> 60/537,729 
<151> 2004-01-20 

<150> 60/506,479 
<151> 2003-09-26 

<160> 44 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 1 

cgggatccgc cgcaccatgc tgctgcgctc gaagcctgcg 

<210> 2 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 2 

tcagatgcaa gcagcaactt tggc 

<210> 3 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 3 

ctaattttcg atcccaagaa ggaaaaaaag ttcaagaaca gcacctac 

<210> 4 
<211> 51 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
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<400> 4 

aagacagact tcctaatttt cgatcccaaa aagttcaaga acagcaccta c 51 

<210> 5 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 5 

ctaattttcg atcccaagaa ggaaggtagc ggttccggct ctaaaaagtt caagaac 57 

<210> 6 
<211> 87 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<4O0> 6 

ctaattttcg atcccaagaa ggaaggtagc ggcgctggat caggggcagc aggatccggc 60 
gccaaaaagt tcaagaacag cacctac 87 

<210> 7 
<211> 72 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 7 

acctttgaag agagaagtta ctggggttca ggggcaggat ccggcgccga atggccctac 60 
caggagcaat tg 72 

<210> 8 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide 
<400> 8 

Trp Ala Phe Lys Asp Lys Pro Thr 
1 5 



<210> 9 
<211> 69 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 9 

acctttgaag agagaagtta ctgggccttc 
gagcaattg 



aaggacaaga cccccgaatg gccctaccag 60 

69 
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<210> 10 
<211> 15 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide 
<400> 10 

Glu Gly Ser Gly Ser Glu Asn Leu Tyr Phe Gin Gly Ser Gly Gly 
15 10 15 



<210> 11 

<211> 63 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PGR primer 

<400> 11 

ggcagcggat ctgagaacct gtacttccag ggttccggtt caacctttga agagagaagt 60 
tac 63 

<210> 12 
<211> 16 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide 
<400> 12 

Gin Gly Ser Gly Ser Glu Asn Leu Tyr Phe Gin Gly Ser Gly Ser Lys 
15 10 15 



<210> 13 
<211> 66 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR Primer 
<400> 13 

tctggatccg gtgaaaatct ctattttcag ggctcaggaa gtaaaaagtt caagaacagc 60 
acctac 66 

<210> 14 
<211> 17 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide 
<400> 14 

Glu Pro Asn Ser Phe Leu Lys Lys Ala Asp He Phe lie Asn Gly Ser 

15 10 15 

Gin 
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<210> 15 
<211> 74 
<212> PRT 
<213> Human 

<400> 15 

Gin Asp Val Val Asp Leu Asp Phe Phe Thr Gin Glu Pro Leu His Leu 

1 5 10 15 

Val Ser Pro Ser Phe Leu Ser Val Thr lie Asp Ala Asn Leu Ala Thr 

20 25 30 

Asp Pro Arg Phe Leu lie Leu Leu Gly Ser Pro Lys Leu Arg Thr Leu 

35 40 45 

Ala Arg Gly Leu Ser Pro Ala Tyr Leu Arg Phe Gly Gly Thr Lys Thr 

50 55 60 

Asp Phe Leu lie Phe Asp Pro Lys Lys Glu 
65 70 



<210> 16 

<211> 386 

<212> PRT 

<213> Human 



<400> 16 




























Lys 


Lys 


Phe 


Lys 


Asn 


Ser 


Thr 


Tyr 


Ser 


Arg 


Ser 


Ser 


Val 


Asp 


Val 


Leu 


JL 








5 










10 










15 




Tvr 


Thr 


Phe 


Ala 


Asn 


Cys 


Ser Gly 


Leu 


Asp 


Leu 


He 


Phe 


Gly 


Leu 


Asn 






20 










25 










30 






Ala 


Leu 


Leu 


Arg 


Thr 


Ala 


Asp 


Leu 


Gin Trp Asn 


Ser 


Ser 


Asn 


Ala 


Gin 






35 










40 










45 








Leu 


Leu 


Leu Asp 


Tyr 


Cys 


Ser 


Ser 


Lys 


Gly Tyr Asn 


He 


Ser 


Trp 


Glu 




50 










55 










60 










Leu 


Gly 


Asn 


Glu 


Pro 


Asn 


Ser 


Phe 


Leu 


Lys 


Lys 


Ala 


Asp 


He 


Phe 


He 


65 










70 










75 










80 


Asn 


Gly 


Ser 


Gin 


Leu Gly 


Glu 


Asp 


Phe 


He 


Gin 


Leu 


His 


Lys 


Leu 


Leu 










85 










90 










95 




Arg 


Lys 


Ser 


Thr 
100 


Phe 


Lys 


Asn 


Ala 


Lys 
105 


Leu 


Tyr 


Gly 


Pro 


Asp 
110 


Val 


Gly 


Gin 


Pro 


Arg 
115 


Arg 


Lys 


Thr 


Ala 


Lys 
120 


Met 


Leu 


Lys 


Ser 


Phe 
125 


Leu 


Lys 


Ala 


Gly 


Gly 
130 


Glu 


Val 


He 


Asp 


Ser 
135 


Val 


Thr 


Trp 


His 


His 
140 


Tyr 


Tyr 


Leu 


Asn 


Gly 


Arg 


Thr 


Ala 


Thr 


Arg 


Glu 


Asp 


Phe 


Leu 


Asn 


Pro 


Asp 


Val 


Leu 


Asp 


145 










150 










155 










160 


He 


Phe 


He 


Ser 


Ser 


Val 


Gin 


Lys 


Val 


Phe 


Gin 


Val 


Val 


Glu 


Ser 


Thr 










165 








170 










175 




Arg 


Pro 


Gly 


Lys 


Lys 


Val 


Trp Leu Gly Glu Thr Ser 


Ser Ala Tyr 


Gly 








180 










185 










190 






Gly 


Gly 


Ala 


Pro 


Leu 


Leu 


Ser Asp 


Thr 


Phe 


Ala 


Ala 


Gly 


Phe 


Met 


Trp 






195 










200 










205 








Leu 


Asp 


Lys 


Leu 


Gly Leu 


Ser 


Ala 


Arg 


Met 


Gly 


He 


Glu 


Val 


Val 


Met 




210 










215 










220 










Arg 


Gin 


Val 


Phe 


Phe Gly Ala Gly Asn Tyr His 


Leu Val Asp Glu 


Asn 


225 










230 










235 










240 


Phe 


Asp 


Pro 


Leu 


Pro Asp 


Tyr 


Trp 


Leu 


Ser 


Leu 


Leu 


Phe 


Lys 


Lys 


Leu 










245 










250 










255 




Val 


Gly 


Thr 


Lys 


Val 


Leu 


Met 


Ala 


Ser 


Val 


Gin Gly Ser 


Lys Arg 


Arg 








260 










265 










270 






Lys 


Leu 


Arg 


Val 


Tyr 


Leu 


His 


Cys 


Thr Asn Thr Asp Asn 


Pro Arg 


Tyr 






275 










280 










285 








Lys 


Glu 


Gly Asp 


Leu Thr Leu Tyr Ala 


He 


Asn 


Leu 


His 


Asn 


Val 


Thr 


290 










295 










300 










Lys 


Tyr 


Leu Arg 


Leu 


Pro 


Tyr 


Pro 


Phe 


Ser 


Asn 


Lys 


Gin 


Val 


Asp 


Lys 
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305 


310 








315 










320 


Tyr 


Leu Leu Arg Pro Leu Gly 


Pro 


His 


Gly 


Leu 


Leu 


Ser 


Lys 


Ser 


Val 


325 






330 










335 




Gin 


Leu Asn Gly Leu Thr Leu 


Lys 


Met 


Val 


Asp 


Asp 


Gin 


Thr 


Leu 


Pro 




340 


345 








350 






Pro Leu Met Glu Lys Pro Leu 


Arg 


Pro 


Gly 


Ser 


Ser 


Leu 


Gly 


Leu 


Pro 




355 


360 








365 








Ala 


Phe Ser Tyr Ser Phe Phe 


Val 


He 


Arg 


Asn 


Ala 


Lys 


Val 


Ala 


Ala 



370 375 380 

Cys He 
385 



<210> 17 
<211> 492 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hep 106 



<400> 17 



Met 


Leu 


Leu 


Arg 


Ser 


Lys 


Pro 


Ala 


Leu 


Pro 


Pro 


Pro 


Leu 


Met 


Leu 


Leu 


1 








5 










10 










15 




Leu 


Leu 


Gly 


Pro 


Leu 


Gly 


Pro 


Leu 


Ser 


Pro 


Gly 


Ala 


Leu 


Pro 


Arg 


Pro 






20 










25 








30 




Ala 


Gin 


Ala 


Gin 


Asp 


Val 


Val 


Asp 


Leu 


Asp 


Phe 


Phe 


Thr 


Gin 


Glu 


Pro 






35 










40 








45 








Leu 


His 


Leu 


Val 


Ser 


Pro 


Ser 


Phe 


Leu 


Ser 


Val 


Thr 


He 


Asp 


Ala 


Asn 




50 










55 










60 








Leu 


Ala 


Thr 


Asp 


Pro 


Arg 


Phe 


Leu 


He 


Leu 


Leu 


Gly 


Ser 


Pro 


Lys 


Leu 


65 










70 










75 








80 


Arg 


Thr 


Leu 


Ala 


Arg 
85 


Gly 


Leu 


Ser 


Pro 


Ala 
90 


Tyr 


Leu 


Arg 


Phe 


Gly 
95 


Gly 


Thr 


Lys 


Thr 


Asp 
100 


Phe 


Leu 


He 


Phe 


Asp 
105 


Pro 


Lys 


Lys 


Phe 


Lys 
110 


Asn 


Ser 


Thr 


Tyr 


Ser 


Arg 


Ser 


Ser 


Val 


Asp 


Val 


Leu 


Tyr 


Thr 


Phe 


Ala 


Asn 


Cys 






115 










120 








125 








Ser 


Gly 


Leu 


Asp 


Leu 


He 


Phe 


Gly 


Leu 


Asn 


Ala 


Leu 


Leu 


Arg 


Thr 


Ala 




130 










135 










140 








Asp 


Leu 


Gin 


Trp 


Asn 


Ser 


Ser 


Asn 


Ala 


Gin 


Leu 


Leu 


Leu 


Asp 


Tyr 


Cys 


145 










150 










155 










160 


Ser 


Ser 


Lys 


Gly 


Tyr 
165 


Asn 


He 


Ser 


Trp 


Glu 
170 


Leu 


Gly 


Asn 


Glu 


Pro 
175 


Asn 


Ser 


Phe 


Leu 


Lys 


Lys 


Ala 


Asp 


He 


Phe 


He 


Asn 


Gly 


Ser 


Gin 


Leu 


Gly 








180 










185 










190 




Glu 


Asp 


Phe 


He 


Gin 


Leu 


His 


Lys 


Leu 


Leu 


Arg 


Lys 


Ser 


Thr 


Phe 


Lys 




195 










200 










205 








Asn 


Ala 
210 


Lys 


Leu 


Tyr 


Gly 


Pro 
215 


Asp 


Val 


Gly 


Gin 


Pro 
220 


Arg 


Arg 


Lys 


Thr 


Ala 


Lys 


Met 


Leu 


Lys 


Ser 


Phe 


Leu 


Lys 


Ala 


Gly 


Gly 


Glu 


Val 


He 


Asp 


225 










230 










235 










240 


Ser 


Val 


Thr 


Trp 


His 
245 


His 


Tyr 


Tyr 


Leu 


Asn 
250 


Gly 


Arg 


Thr 


Ala 


Thr 
255 


Arg 


Glu 


Asp 


Phe 


Leu 


Asn 


Pro 


Asp 


Val 


Leu 


Asp 


He 


Phe 


He 


Ser 


Ser 


Val 






260 








265 








270 






Gin 


Lys 


Val 


Phe 


Gin 


Val 


Val 


Glu 


Ser 


Thr 


Arg 


Pro 


Gly 


Lys 


Lys 


Val 




275 










280 










285 




Trp 


Leu 
290 


Gly 


Glu 


Thr 


Ser 


Ser 
295 


Ala 


Tyr 


Gly 


Gly 


Gly 
300 


Ala 


Pro 


Leu 


Leu 


Ser 


Asp 


Thr 


Phe 


Ala 


Ala 


Gly 


Phe 


Met 


Trp 


Leu 


Asp 


Lys 


Leu 


Gly 


Leu 


305 










310 










315 










320 


Ser 


Ala 


Arg 


Met 


Gly 


He 


Glu 


Val 


Val 


Met 


Arg 


Gin 


Val 


Phe 


Phe 


Gly 



325 330 335 
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Ala Gly 


Asn 


Tyr 


His 


Leu 


Val 


Asp Glu Asn 


Phe 


Asp 


Pro 


Leu 


Pro 


Asp 








340 








345 






350 






Tyr Trp 


Leu 


Ser 


Leu 


Leu 


Phe 


Lys Lys Leu 


Val 


Gly 


Thr 


Lys 


Val 


Leu 






355 










360 






365 








Met 


Ala 


Ser 


Val 


Gin 


Gly 


Ser 


Lys Arg Arg 


Lys 


Leu 


Arg 


Val 


Tyr 


Leu 




370 










375 




380 










His 


Cys 


Thr 


Asn 


Thr 


Asp 


Asn 


Pro Arg Tyr 


Lys 


Glu 


Gly 


Asp 


Leu 


Thr 


385 










390 






395 










400 


Leu 


Tyr 


Ala 


He 


Asn 


Leu 


His 


Asn Val Thr 


Lys 


Tyr 


Leu 


Arg 


Leu 


Pro 










405 






410 






415 




Tyr 


Pro 


Phe 


Ser 


Asn 


Lys 


Gin 


Val Asp Lys 


Tyr 


Leu 


Leu 


Arg 


Pro 


Leu 








420 








425 






430 






Gly 


Pro 


His 
435 


Gly 


Leu 


Leu 


Ser 


Lys Ser Val 
440 


Gin 


Leu 


Asn 
445 


Gly 


Leu 


Thr 


Leu 


Lys 


Met 


Val 


Asp 


Asp 


Gin 


Thr Leu Pro 


Pro 


Leu 


Met 


Glu 


Lys 


Pro 




450 








455 






460 








Leu 


Arg 


Pro Gly 


Ser 


Ser 


Leu 


Gly Leu Pro 


Ala 


Phe 


Ser 


Tyr 


Ser 


Phe 


465 










470 






475 










480 


Phe 


Val 


He 


Arg 


Asn 
485 


Ala 


Lys 


Val Ala Ala 
490 


Cys 


He 











<210> 18 
<211> 1479 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> hep 106 
<400> 18 

atgctgctgc gctcgaagcc 
ctgggtcccc tctcccctgg 
ctggacttct tcacccagga 
attgacgcca acctggccac 
cgtaccttgg ccagaggctt 
ttcctaattt tcgatcccaa 
gtgctataca cttttgcaaa 
ttaagaacag cagatttgca 
tcttccaagg ggtataacat 
aaggctgata ttttcatcaa 
cttctaagaa agtccacctt 
cgaagaaaga cggctaagat 
tcagttacat ggcatcacta 
aaccctgatg tattggacat 
agcaccaggc ctggcaagaa 
gcgcccttgc tatccgacac 
tcagcccgaa tgggaataga 
catttagtgg atgaaaactt 
aaattggtgg gcaccaaggt 
cgagtatacc ttcattgcac 
ctgtatgcca taaacctcca 
aacaagcaag tggataaata 
tctgtccaac tcaatggtct 
atggaaaaac ctctccggcc 
tttgtgataa gaaatgccaa 

<210> 19 
<211> 1488 
<212> DNA 
<213> Artificial Sequence 

<220> 

<223> hep 109 



tgcgctgccg ccgccgctga 
cgccctgccc cgacctgcgc 
gccgctgcac ctggtgagcc 
ggacccgcgg ttcctcatcc 
gtctcctgcg tacctgaggt 
aaagttcaag aacagcacct 
ctgctcagga ctggacttga 
gtggaacagt tctaatgctc 
ttcttgggaa ctaggcaatg 
tgggtcgcag ttaggagaag 
caaaaatgca aaactctatg 
gctgaagagc ttcctgaagg 
ctatttgaat ggacggactg 
ttttatttca tctgtgcaaa 
ggtctggtta ggagaaacaa 
ctttgcagct ggctttatgt 
agtggtgatg aggcaagtat 
cgatccttta cctgattatt 
gttaatggca agcgtgcaag 
aaacactgac aatccaaggt 
taatgtcacc aagtacttgc 
ccttctaaga cctttgggac 
aactctaaag atggtggatg 
aggaagttca ctgggcttgc 
agttgctgct tgcatctga 



tgctgctgct cctggggccg 60 
aagcacagga cgtcgtggac 120 
cctcgttcct gtccgtcacc 180 
tcctgggttc tccaaagctt 240 
ttggtggcac caagacagac 300 
actcaagaag ctctgtagat 360 
tctttggcct aaatgcgtta 42 0 
agttgctcct ggactactgc 4 80 
aacctaacag tttccttaag 54 0 
attttattca attgcataaa 600 
gtcctgatgt tggtcagcct 660 
ctggtggaga agtgattgat 720 
ctaccaggga agattttcta 780 
aagttttcca ggtggttgag 84 0 
gctctgcata tggaggcgga 900 
ggctggataa attgggcctg 960 
tctttggagc aggaaactac 1020 
ggctatctct tctgttcaag 1080 
gttcaaagag aaggaagctt 1140 
ataaagaagg agatttaact 1200 
ggttacccta tcctttttct 1260 
ctcatggatt actttccaaa 1320 
atcaaacctt gccaccttta 1380 
cagctttctc atatagtttt 1440 

1479 
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<400> 19 

atgctgctgc gctcgaagcc tgcgctgccg ccgccgctga tgctgctgct cctggggccg 60 

ctgggtcccc tctcccctgg cgccctgccc cgacctgcgc aagcacagga cgtcgtggac 12 0 

ctggacttct tcacccagga gccgctgcac ctggtgagcc cctcgttcct gtccgtcacc 180 

attgacgcca acctggccac ggacccgcgg ttcctcatcc tcctgggttc tccaaagctt 240 

cgtaccttgg ccagaggctt gtctcctgcg tacctgaggt ttggtggcac caagacagac 300 

ttcctaattt tcgatcccaa gaaggaaaaa aagttcaaga acagcaccta ctcaagaagc 360 

tctgtagatg tgctatacac ttttgcaaac tgctcaggac tggacttgat ctttggccta 42 0 

aatgcgttat taagaacagc agatttgcag tggaacagtt ctaatgctca gttgctcctg 4 80 

gactactgct cttccaaggg gtataacatt tcttgggaac taggcaatga acctaacagt 540 

ttccttaaga aggctgatat tttcatcaat gggtcgcagt taggagaaga ttttattcaa 600 

ttgcataaac ttctaagaaa gtccaccttc aaaaatgcaa aactctatgg tcctgatgtt 660 

ggtcagcctc gaagaaagac ggctaagatg ctgaagagct tcctgaaggc tggtggagaa 720 

gtgattgatt cagttacatg gcatcactac tatttgaatg gacggactgc taccagggaa 780 

gattttctaa accctgatgt attggacatt tttatttcat ctgtgcaaaa agttttccag 840 

gtggttgaga gcaccaggcc tggcaagaag gtctggttag gagaaacaag ctctgcatat 900 

ggaggcggag cgcccttgct atccgacacc tttgcagctg gctttatgtg gctggataaa 960 

ttgggcctgt cagcccgaat gggaatagaa gtggtgatga ggcaagtatt ctttggagca 1020 

ggaaactacc atttagtgga tgaaaacttc gatcctttac ctgattattg gctatctctt 1080 

ctgttcaaga aattggtggg caccaaggtg ttaatggcaa gcgtgcaagg ttcaaagaga 114 0 

aggaagcttc gagtatacct tcattgcaca aacactgaca atccaaggta taaagaagga 1200 

gatttaactc tgtatgccat aaacctccat aatgtcacca agtacttgcg gttaccctat 1260 

cctttttcta acaagcaagt ggataaatac cttctaagac ctttgggacc tcatggatta 1320 

ctttccaaat ctgtccaact caatggtcta actctaaaga tggtggatga tcaaaccttg 1380 

ccacctttaa tggaaaaacc tctccggcca ggaagttcac tgggcttgcc agctttctca 1440 

tatagttttt ttgtgataag aaatgccaaa gttgctgctt gcatctga 1488 

<210> 20 
<211> 495 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hep 109 



<400> 20 



Met 


Leu 


Leu 


Arg 


Ser 


Lys 


Pro 


Ala 


Leu 


Pro 


Pro 


Pro 


Leu 


Met 


Leu Leu 


1 






5 










10 










15 


Leu 


Leu 


Gly 


Pro 


Leu 


Gly 


Pro 


Leu 


Ser 


Pro 


Gly 


Ala 


Leu 


Pro 


Arg Pro 






20 










25 










30 




Ala 


Gin 


Ala 


Gin 


Asp 


Val 


Val 


Asp 


Leu 


Asp 


Phe 


Phe 


Thr 


Gin 


Glu Pro 






35 








40 








45 






Leu 


His 


Leu 


Val 


Ser 


Pro 


Ser 


Phe 


Leu 


Ser 


Val 


Thr 


He 


Asp 


Ala Asn 




50 










55 










60 






Leu 


Ala 


Thr 


Asp 


Pro 


Arg 


Phe 


Leu 


He 


Leu 


Leu 


Gly 


Ser 


Pro 


Lys Leu 


65 








70 










75 








80 


Arg 


Thr 


Leu 


Ala 


Arg 
85 


Gly 


Leu 


Ser 


Pro 


Ala 
90 


Tyr 


Leu 


Arg 


Phe 


Gly Gly 
95 


Thr 


Lys 


Thr 


Asp 
100 


Phe 


Leu 


lie 


Phe 


Asp 
105 


Pro 


Lys 


Lys 


Glu 


Lys 
110 


Lys Phe 


Lys 


Asn 


Ser 
115 


Thr 


Tyr 


Ser 


Arg 


Ser 
120 


Ser 


Val 


Asp 


Val 


Leu 
125 


Tyr 


Thr Phe 


Ala 


Asn 


Cys 


Ser 


Gly 


Leu 


Asp 


Leu 


He 


Phe 


Gly 


Leu 


Asn 


Ala 


Leu Leu 




130 








135 










140 








Arg 


Thr 


Ala 


Asp 


Leu 


Gin 


Trp 


Asn 


Ser 


Ser 


Asn 


Ala 


Gin 


Leu 


Leu Leu 


145 








150 








155 








160 


Asp 


Tyr 


Cys 


Ser 


Ser 


Lys 


Gly 


Tyr 


Asn 


He 


Ser 


Trp 


Glu 


Leu Gly Asn 










165 










170 










175 


Glu 


Pro 


Asn 


Ser 


Phe 


Leu 


Lys 


Lys 


Ala 


Asp 


He 


Phe 


He 


Asn Gly Ser 








180 










185 










190 




Gin 


Leu 


Gly 
195 


Glu 


Asp 


Phe 


He 


Gin 
200 


Leu 


His 


Lys 


Leu 


Leu 
205 


Arg 


Lys Ser 


Thr 


Phe 


Lys 


Asn 


Ala 


Lys 


Leu 


Tyr 


Gly 


Pro 
-7 
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210 










215 






Lys 


Thr 


Ala 


Lys 


Met 


Leu 


Lva 


225 










230 






Val 


lie 


Asp 


Ser 


Val 


Thr 


Trp 


His 








245 








Ala 


Thr 


Ara 


Glu Asp 


Phe 


Leu 


Asn 








260 










Ser 


Ser 


Val 


Gin 


Lys 


Val 


Phe 


Gin 






275 










280 


Lys 


Lys 


Val 


Trp Leu Gly Glu 


Thr 




290 










295 




Pro 


Leu 


Leu 


Ser Asp 


Thr 


Phe 


Ala 


305 










310 






Leu 


Glv 


Leu 


Ser Ala Arg Met 


Glv 








325 








Phe 


Phe 


Glv 


Ala Gly Asn Tyr 


His 








340 










LeU 


Pro 


Asp 


Tyr 


Trp 


Leu 


Ser 


Leu 






355 










360 


Lys 


Val 


Leu 


Met 


Ala 


Ser 


Val 


Gin 


370 










375 




Val 


Tvr 


Leu 


His 


Cys 


Thr 


Asn 


Thr 


385 










390 






Asp 


Leu 


Thr 


Leu 


Tyr 


Ala 


He 


Asn 








405 








Arg 


Leu 


Pro 


Tyr 


Pro 


Phe 


Ser 


Asn 






420 










Arg 


Pro 


Leu 


Gly 


Pro 


His 


Gly 


Leu 






435 










440 


Gly 


Leu 


Thr 


Leu 


Lys 


Met 


Val 


Asp 




450 










455 




Glu 


Lys 


Pro 


Leu 


Arg 


Pro Gly 


Ser 


465 










470 






Tyr 


Ser 


Phe 


Phe 


Val 


He 


Arg 


Asn 



485 



<210> 21 

<211> 501 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hep GS3 



<400> 21 



Met 


Leu 


Leu 


Arg 


Ser 
5 


Lys 


Pro 


Ala 


1 
Leu 


Leu 


Gly 


Pro 


Leu 


Gly 


Pro 


Leu 






20 










Ala 


Gin 


Ala 


Gin 


Asp 


Val 


Val 


Asp 






35 










40 


Leu 


His 


Leu 


Val 


Ser 


Pro 


Ser 


Phe 




50 










55 




Leu 


Ala 


Thr 


Asp 


Pro 


Arg 


Phe 


Leu 


65 










70 






Arg 


Thr 


Leu 


Ala 


Arg 


Gly 


Leu 


Ser 








85 








Thr 


Lys 


Thr 


Asp 


Phe 


Leu 


He 


Phe 






100 










Ser 


Gly 


Ser 


Lys 


Lys 


Phe 


Lys 


Asn 






115 










120 


Asp 


Val 


Leu 


Tyr 


Thr 


Phe 


Ala 


Asn 



130 135 



220 



Ser 


Phe 


Leu 


Lys 


Ala 


Gly 


Gly 


Glu 






235 








240 


His 


Tyr 


Tyr 


Leu 


Asn 


Gly 


Arg 


Thr 




250 










255 




Pro Asp 


Val 


Leu 


Asp 


He 


Phe 


He 


265 










270 






Val 


Val 


Glu 


Ser 


Thr 


Arg 


Pro 


Gly 










285 




Ser 


Ser 


Ala 


Tyr 


Gly 


Gly 


Gly 


Ala 








300 










Ala 


Glv 


Phe 


Met 


Trp 


Leu 


Asp 


Lys 






315 










320 


He 


Glu 


i 

val 


Val 


Met 


Arg 


Gin 


Val 




330 










335 




Leu 


Val 


Asp 


Glu 


Asn 


Phe 


Asp 


Pro 


345 








350 






Leu 


Phe 


Lys 


Lys 


Leu 


Val 


Gly 


Thr 










365 








Gly 


Ser 


Lys 


Arg 


Arg 


Lys 


Leu 


Arg 








380 










Asp 


Asn 


Pro 


Arg 


Tyr 


Lys 


Glu 


Gly 






395 










400 


Leu 


His 


Asn 


Val 


Thr 


Lys 


Tyr 


Leu 




410 










415 




Lys 


Gin 


Val 


Asp 


Lys 


Tyr 


Leu 


Leu 


425 










430 






Leu 


Ser 


Lys 


Ser 


Val 


Gin 


Leu 


Asn 










445 








Asp 


Gin 


Thr 


Leu 


Pro 


Pro 


Leu 


Met 






460 










Ser 


Leu 


Gly 


Leu 


Pro 


Ala 


Phe 


Ser 






475 










480 


Ala 


Lys 


Val 


Ala 


Ala 


Cys 


He 






490 










495 




Leu 


Pro 


Pro 


Pro 


Leu 


Met 


Leu 


Leu 




10 










15 




Ser 


Pro 


Gly 


Ala 


Leu 


Pro 


Arg 


Pro 


25 










30 






Leu Asp 


Phe 


Phe 


Thr 


Gin 


Glu 


Pro 










45 








Leu 


Ser 


Val 


Thr 


He 


Asp 


Ala 


Asn 








60 








He 


Leu 


Leu 


Gly 


Ser 


Pro 


Lys 


Leu 






75 






80 


Pro 


Ala 


Tyr 


Leu 


Arg 


Phe 


Gly 


Gly 




90 










95 




Asp 


Pro 


Lys 


Lys 


Glu 


Gly 


Ser 


Gly 


105 










110 






Ser 


Thr 


Tyr 


Ser 


Arg 


Ser 


Ser 


Val 








125 








Cys 


Ser 


Gly 


Leu 


Asp 


Leu 


He 


Phe 








140 
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Gly Leu 


Asn 


Ala 


Leu 


Leu 


Arg 


Thr 


145 








150 






Asn Ala 


Gin 


Leu 


Leu 


Leu 


Asp 


Tyr 








165 




Ser Trp 


Glu 


Leu 


Gly 


Asn 


Glu 


Pro 




180 










lie Phe 


He 


Asn 


Gly 


Ser 


Gin 


Leu 




195 








200 


Lys Leu 


Leu 


Arg 


Lys 


Ser 


Thr 


Phe 


210 










215 




Asp Val 


Gly 


Gin 


Pro 


Arg 


Arg 


Lys 


225 








230 






Leu Lys 


Ala 


Gly 


Gly 


Glu 


Val 


He 








245 








Tyr Leu 


Asn 


Gly 


Arg 


Thr 


Ala 


Thr 






260 










Val Leu 


Asp 


He 


Phe 


He 


Ser 


Ser 




275 










280 


Glu Ser 


Thr 


Arg 


Pro 


Gly 


Lys 


Lys 


290 










295 




Ala Tyr 


Gly 


Gly 


Gly 


Ala 


Pro 


Leu 


305 








310 






Phe Met 


Trp 


Leu 


Asp 


Lys 


Leu 


Gly 








325 








Val Val 


Met 


Arg 


Gin 


Val 


Phe 


Phe 






340 










Asp Glu 


Asn 


Phe 


Asp 


Pro 


Leu 


Pro 


355 










360 


Lys Lys 


Leu 


Val 


Gly 


Thr 


Lys 


val 


370 










375 




Lys Arg 


Arg 


Lys 


Leu 


Arg 


Val 


Tyr 


385 








390 






Pro Arg 


Tyr 


Lys 


Glu 


Gly 


Asp 


Leu 








405 








Asn Val 


Thr 


Lys 


Tyr 


Leu 


Arg 


Leu 






420 










Val Asp 


Lys 


Tyr 


Leu 


Leu 


Arg 


Pro 




435 










440 


Lys Ser 


Val 


Gin 


Leu 


Asn 


Gly 


Leu 


450 










455 




Thr Leu 


Pro 


Pro 


Leu 


Met 


Glu 


Lys 


465 








470 






Gly Leu 


Pro 


Ala 


Phe 


Ser 


Tyr 


Ser 






485 








Val Ala 


Ala 


Cys 


He 









500 



Ala 


Asp 


Leu 


Gin 


Trp 


Asn 


Ser 


Ser 






155 










160 


Cys 


Ser 


Ser 


Lys 


Gly 


Tyr 


Asn 


He 




170 










175 




Asn 


Ser 


Phe 


Leu 


Lys 


Lys 


Ala 


Asp 


185 










190 






Gly Glu 


Asp 


Phe 


He 


Gin 


Leu 


His 










205 








Lys Asn 


Ala 


Lys 


Leu 


Tyr 


Gly 


Pro 








220 










Thr 


Ala 


Lys 


Met 


Leu 


Lys 


Ser 


Phe 






235 










240 


Asp 


Ser 


Val 


Thr 


Trp 


His 


His 


Tyr 


250 










255 




Arg 


Glu 


Asp 


Phe 


Leu 


Asn 


Pro 


Asp 


265 










270 






Val 


Gin 


Lys 


Val 


Phe 


Gin 


Val 


Val 








285 








Val 


Trp 


Leu 


Gly 


Glu 


Thr 


Ser 


Ser 






300 










Leu 


Ser 


Asp 


Thr 


Phe 


Ala 


Ala 


Gly 






315 










320 


Leu 


Ser 


Ala 


Arg 


Met 


Gly 


He 


Glu 




330 










335 




Gly Ala 


Gly 


Asn 


Tyr 


His 


Leu 


Val 


345 










350 






Asp Tyr 


Trp 


Leu 


Ser 


Leu 


Leu 


Phe 










365 








Leu 


Met 


Ala 


Ser 


Val 


Gin 


Gly 


Ser 








380 










Leu 


His 


Cys 


Thr 


Asn 


Thr 


Asp 


Asn 






395 










400 


Thr 


Leu 


Tyr 


Ala 


He 


Asn 


Leu 


His 




410 










415 




Pro 


Tyr 


Pro 


Phe 


Ser 


Asn 


Lys 


Gin 


425 










430 






Leu Gly 


Pro 


His 


Gly 


Leu 


Leu 


Ser 










445 








Thr 


Leu 


Lys 


Met 


Val 


Asp 


Asp 


Gin 








460 










Pro 


Leu 


Arg 


Pro 


Gly 


Ser 


Ser 


Leu 






475 










480 


Phe 


Phe 


Val 


He 


Arg 


Asn 


Ala 


Lys 




490 










495 





<210> 22 
<211> 1506 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> hep GS3 
<400> 22 

atgctgctgc gctcgaagcc tgcgctgccg 
ctgggtcccc tctcccctgg cgccctgccc 
ctggacttct tcacccagga gccgctgcac 
attgacgcca acctggccac ggacccgcgg 
cgtaccttgg ccagaggctt gtctcctgcg 
ttcctaattt tcgatcccaa gaaggaaggt 
agcacctact caagaagctc tgtagatgtg 



ccgccgctga tgctgctgct cctggggccg 60 
cgacctgcgc aagcacagga cgtcgtggac 120 
ctggtgagcc cctcgttcct gtccgtcacc 180 
ttcctcatcc tcctgggttc tccaaagctt 240 
tacctgaggt ttggtggcac caagacagac 300 
agcggttccg gctctaaaaa gttcaagaac 360 
ctatacactt ttgcaaactg ctcaggactg 420 
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gacttgatct 
aatgctcagt 
ggcaatgaac 
ggagaagatt 
ctctatggtc 
ctgaaggctg 
cggactgcta 
gtgcaaaaag 
gaaacaagct 
tttatgtggc 
caagtattct 
gattattggc 
gtgcaaggtt 
ccaaggtata 
tacttgcggt 
ttgggacctc 
gtggatgatc 
ggcttgccag 
atctga 



ttggcctaaa 
tgctcctgga 
ctaacagttt 
ttattcaatt 
ctgatgttgg 
gtggagaagt 
ccagggaaga 
ttttccaggt 
ctgcatatgg 
tggataaatt 
ttggagcagg 
tatctcttct 
caaagagaag 
aagaaggaga 
taccctatcc 
atggattact 
aaaccttgcc 
ctttctcata 



tgcgttatta 
ctactgctct 
ccttaagaag 
gcataaactt 
tcagcctcga 
gattgattca 
ttttctaaac 
ggttgagagc 
aggcggagcg 
gggcctgtca 
aaactaccat 
gttcaagaaa 
gaagcttcga 
tttaactctg 
tttttctaac 
ttccaaatct 
acctttaatg 
tagttttttt 



agaacagcag 
tccaaggggt 
gctgatattt 
ctaagaaagt 
agaaagacgg 
gttacatggc 
cctgatgtat 
accaggcctg 
cccttgctat 
gcccgaatgg 
ttagtggatg 
ttggtgggca 
gtataccttc 
tatgccataa 
aagcaagtgg 
gtccaactca 
gaaaaacctc 
gtgataagaa 



atttgcagtg 
ataacatttc 
tcatcaatgg 
ccaccttcaa 
ctaagatgct 
atcactacta 
tggacatttt 
gcaagaaggt 
ccgacacctt 
gaatagaagt 
aaaacttcga 
ccaaggtgtt 
attgcacaaa 
acctccataa 
ataaatacct 
atggtctaac 
tccggccagg 
atgccaaagt 



gaacagttct 

ttgggaacta 

gtcgcagtta 
aaatgcaaaa 
gaagagcttc 
tttgaatgga 
tatttcatct 
ctggttagga 
tgcagctggc 
ggtgatgagg 
tcctttacct 
aatggcaagc 
cactgacaat 
tgtcaccaag 
tctaagacct 
tctaaagatg 
aagttcactg 
tgctgcttgc 



480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1506 



<210> 23 
<211> 1584 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> hep GS4 



<400> 23 

atgctgctgc 

ctgggtcccc 

ctggacttct 

attgacgcca 

cgtaccttgg 

ttcctaattt 

ggggcaggat 

cagaaaaagt 

gcaaactgct 

ttgcagtgga 

aacatttctt 

atcaatgggt 

accttcaaaa 

aagatgctga 

cactactatt 

gacattttta 

aagaaggtct 

gacacctttg 

atagaagtgg 

aacttcgatc 

aaggtgttaa 

tgcacaaaca 

ctccataatg 

aaataccttc 

ggtctaactc 

cggccaggaa 

gccaaagttg 



gctcgaagcc 
tctcccctgg 
tcacccagga 
acctggccac 
ccagaggctt 
tcgatcccaa 
ccggcgccga 
tcaagaacag 
caggactgga 
acagttctaa 
gggaactagg 
cgcagttagg 
atgcaaaact 
agagcttcct 
tgaatggacg 
tttcatctgt 
ggttaggaga 
cagctggctt 
tgatgaggca 
ctttacctga 
tggcaagcgt 
ctgacaatcc 
tcaccaagta 
taagaccttt 
taaagatggt 
gttcactggg 
ctgcttgcat 



tgcgctgccg 
cgccctgccc 
gccgctgcac 
ggacccgcgg 
gtctcctgcg 
gaaggaatca 
atggccctac 
cacctactca 
cttgatcttt 
tgctcagttg 
caatgaacct 
agaagatttt 
ctatggtcct 
gaaggctggt 
gactgctacc 
gcaaaaagtt 
aacaagctct 
tatgtggctg 
agtattcttt 
ttattggcta 
gcaaggttca 
aaggtataaa 
cttgcggtta 
gggacctcat 
ggatgatcaa 
cttgccagct 
ctga 



ccgccgctga 
cgacctgcgc 
ctggtgagcc 
ttcctcatcc 
tacctgaggt 
acctttgaag 
caggagcaat 
agaagctctg 
ggcctaaatg 
ctcctggact 
aacagtttcc 
attcaattgc 
gatgttggtc 
ggagaagtga 
agggaagatt 
ttccaggtgg 
gcatatggag 
gataaattgg 
ggagcaggaa 
tctcttctgt 
aagagaagga 
gaaggagatt 
ccctatcctt 
ggattacttt 
accttgccac 
ttctcatata 



tgctgctgct 
aagcacagga 
cctcgttcct 
tcctgggttc 
ttggtggcac 
agagaagtta 
tgctactccg 
tagatgtgct 
cgttattaag 
actgctcttc 
ttaagaaggc 
ataaacttct 
agcctcgaag 
ttgattcagt 
ttctaaaccc 
ttgagagcac 
gcggagcgcc 
gcctgtcagc 
actaccattt 
tcaagaaatt 
agcttcgagt 
taactctgta 
tttctaacaa 
ccaaatctgt 
ctttaatgga 
gtttttttgt 



cctggggccg 
cgtcgtggac 
gtccgtcacc 
tccaaagctt 
caagacagac 
ctggggttca 
agaacactac 
atacactttt 
aacagcagat 
caaggggtat 
tgatattttc 
aagaaagtcc 
aaagacggct 
tacatggcat 
tgatgtattg 
caggcctggc 
cttgctatcc 
ccgaatggga 
agtggatgaa 
ggtgggcacc 
ataccttcat 
tgccataaac 
gcaagtggat 
ccaactcaat 
aaaacctctc 
gataagaaat 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1584 



<210> 24 
<211> 1524 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> hep GS6 
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<400> 24 

atgctgctgc gctcgaagcc tgcgctgccg ccgccgctga tgctgctgct cctggggccg 60 
ctgggtcccc tctcccctgg cgccctgccc cgacctgcgc aagcacagga cgtcgtggac 120 
ctggacttct tcacccagga gccgctgcac ctggtgagcc cctcgttcct gtccgtcacc 180 
attgacgcca acctggccac ggacccgcgg ttcctcatcc tcctgggttc tccaaagctt 240 
cgtaccttgg ccagaggctt gtctcctgcg tacctgaggt ttggtggcac caagacagac 300 
ttcctaattt tcgatcccaa gaaggaaggt agcggttccg gctctggtag cggctctggt 360 
agcaaaaagt tcaagaacag cacctactca agaagctctg tagatgtgct atacactttt 420 
gcaaactgct caggactgga cttgatcttt ggcctaaatg cgttattaag aacagcagat 4 80 
ttgcagtgga acagttctaa tgctcagttg ctcctggact actgctcttc caaggggtat 540 
aacatttctt gggaactagg caatgaacct aacagtttcc ttaagaaggc tgatattttc 600 
atcaatgggt cgcagttagg agaagatttt attcaattgc ataaacttct aagaaagtcc 660 
accttcaaaa atgcaaaact ctatggtcct gatgttggtc agcctcgaag aaagacggct 720 
aagatgctga agagcttcct gaaggctggt ggagaagtga ttgattcagt tacatggcat 780 
cactactatt tgaatggacg gactgctacc agggaagatt ttctaaaccc tgatgtattg 840 
gacattttta tttcatctgt gcaaaaagtt ttccaggtgg ttgagagcac caggcctggc 900 
aagaaggtct ggttaggaga aacaagctct gcatatggag gcggagcgcc cttgctatcc 960 
gacacctttg cagctggctt tatgtggctg gataaattgg gcctgtcagc ccgaatggga 1020 
atagaagtgg tgatgaggca agtattcttt ggagcaggaa actaccattt agtggatgaa 1080 
aacttcgatc ctttacctga ttattggcta tctcttctgt tcaagaaatt ggtgggcacc 1140 
aaggtgttaa tggcaagcgt gcaaggttca aagagaagga agcttcgagt ataccttcat 1200 
tgcacaaaca ctgacaatcc aaggtataaa gaaggagatt taactctgta tgccataaac 1260 
ctccataatg tcaccaagta cttgcggtta ccctatcctt tttctaacaa gcaagtggat 1320 
aaataccttc taagaccttt gggacctcat ggattacttt ccaaatctgt ccaactcaat 1380 
ggtctaactc taaagatggt ggatgatcaa accttgccac ctttaatgga aaaacctctc 1440 
cggccaggaa gttcactggg cttgccagct ttctcatata gtttttttgt gataagaaat 1500 
gccaaagttg ctgcttgcat ctga 1524 

<210> 25 
<211> 527 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hep GS-A4 
<400> 25 



Met 


Leu 


Leu 


Arg 


Ser 


Lys 


Pro 


Ala 


Leu 


Pro 


Pro 


Pro 


Leu 


Met 


Leu 


Leu 


1 






5 








10 










15 




Leu 


Leu 


Gly 


Pro 


Leu 


Gly 


Pro 


Leu 


Ser 


Pro 


Gly 


Ala 


Leu 


Pro 


Arg 


Pro 






20 








25 










30 






Ala 


Gin 


Ala 
35 


Gin 


Asp 


Val 


Val 


Asp 
40 


Leu 


Asp 


Phe 


Phe 


Thr 
45 


Gin 


Glu 


Pro 


Leu 


His 
50 


Leu 


Val 


Ser 


Pro 


Ser 
55 


Phe 


Leu 


Ser 


Val 


Thr 
60 


He 


Asp 


Ala 


Asn 


Leu 


Ala 


Thr 


Asp 


Pro 


Arg 


Phe 


Leu 


He 


Leu 


Leu 


Gly 


Ser 


Pro 


Lys 


Leu 


65 








70 










75 










80 


Arg 


Thr 


Leu 


Ala 


Arg 


Gly 


Leu 


Ser 


Pro 


Ala 


Tyr 


Leu 


Arg 


Phe 


Gly 


Gly 








85 










90 










95 




Thr 


Lys 


Thr 


Asp 


Phe 


Leu 


He 


Phe 


Asp 


Pro 


Lys 


Lys 


Glu 


Ser 


Thr 


Phe 






100 










105 










110 






Glu 


Glu 


Arg 
115 


Ser 


Tyr 


Trp 


Gly 


Ser 
120 


Gly 


Ala 


Gly 


Ser 


Gly 
125 


Ala 


Glu 


Trp 


Pro 


Tyr 
130 


Gin 


Glu 


Gin 


Leu 


Leu 
135 


Leu 


Arg 


Glu 


His 


Tyr 
140 


Gin 


Lys 


Lys 


Phe 


Lys 


Asn 


Ser 


Thr 


Tyr 


Ser 


Arg 


Ser 


Ser 


Val 


Asp 


Val 


Leu 


Tyr 


Thr 


Phe 


145 










150 










155 










160 


Ala 


Asn 


Cys 


Ser 


Gly 


Leu 


Asp 


Leu 


He 


Phe 


Gly 


Leu 


Asn 


Ala 


Leu 


Leu 








165 








170 










175 




Arg 


Thr 


Ala 


Asp 


Leu 


Gin 


Trp 


Asn 


Ser 


Ser 


Asn 


Ala 


Gin 


Leu 


Leu 


Leu 






180 










185 










190 






Asp 


Tyr 


Cys 


Ser 


Ser 


Lys 


Gly 


Tyr 


Asn 


He 


Ser 


Trp 


Glu 


Leu 


Gly 


Asn 




195 










200 










205 
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Glu 


Pro 
210 


Asn 


Ser 


Phe 


Leu 


LVS 
215 


Lys 
* 


Gin 


Leu 


Gly 


Glu 


Asp 


Phe 


He 


Gin 


225 










230 






Thr 


Phe 


Lys 


Asn 


Ala 


Lys 


Leu 


Tyr 










245 






Arq 


Lys 


Thr 


Ala 


Lys 


Met 


Leu 


Lys 






260 










Val 


He 


Asp 

275 


Ser 


Val 


Thr 


Trp 


His 
280 


Ala 


Thr 


Arq 


Glu 


Asp 


Phe 


Leu 


Asn 




290 








295 




Ser 


Ser 


Val 


Gin 


Lys 


Val 


Phe 


Gin 


305 










310 






Lvs 


Lvs 


Val 


Trp 


Leu 


Gly 


Glu 


Thr 








325 








Pro 


Leu 


Leu 


Ser 


Asp 


Thr 


Phe 


Ala 








340 








Leu 


Gly 


Leu 
355 


Ser 


Ala 


Arg 


Met 


Gly 
360 


Phe 


Phe 
370 


Gly 


Ala 


Gly 


Asn 


Tyr 
375 


His 


Leu 


Pro 


Asp 


Tvr 


Trp 


Leu 


Ser 


Leu 


385 






390 






Lvs 


Val 


Leu 


Met 


Ala 


Ser 


Val 


Gin 








405 








val 


Tvr 


Leu 


His 


Cvs 

J 


Thr 


Asn 


Thr 






420 










Asp 


Leu 


Thr 


Leu 


Tyr 


Ala 


He 


Asn 




435 










440 


Arg 


Leu 


Pro 


Tyr 


Pro 


Phe 


Ser 


Asn 


450 








455 




Arg 


Pro 


Leu 


Gly 


Pro 


His 


Gly 


Leu 


465 










470 






Gly 


Leu 


Thr 


Leu 


Lys 
485 


Met 


Val 


Asp 


Glu 


Lys 


Pro 


Leu 
500 


Arg 


Pro 


Gly 


Ser 


Tyr 


Ser 


Phe 


Phe 


Val 


He 


Arg 


Asn 




515 










520 



<210> 26 

<211> 507 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hep GS-A6 



<400> 26 



Met 


Leu 


Leu 


Arg 


Ser 


Lys 


Pro 


Ala 


1 








5 








Leu 


Leu 


Gly 


Pro 


Leu 


Gly 


Pro 


Leu 






20 










Ala 


Gin 


Ala 


Gin 


Asp 


Val 


Val 


Asp 






35 










40 


Leu 


His 


Leu 


Val 


Ser 


Pro 


Ser 


Phe 




50 










55 




Leu 


Ala 


Thr 


Asp 


Pro 


Arg 


Phe 


Leu 


65 








70 






Arg 


Thr 


Leu 


Ala 


Arg 


Gly 


Leu 


Ser 








85 








Thr 


Lys 


Thr 


Asp 


Phe 


Leu 


He 


Phe 



Ala 


Asp 


He 


Phe 


He 


Asn 


Gly 


Ser 








220 










Leu 


His 


Lys 


Leu 


Leu 


Arg 


Lys 


Ser 






235 










240 


Gly 


Pro 


Asp 


Val 


Gly 


Gin 


Pro 


Arg 




250 










255 




Ser 


Phe 


Leu 


Lys 


Ala 


Gly 


Gly 


Glu 


265 










270 






His 


Tyr 


Tyr 


Leu 


Asn 


Gly 


Arg 


Thr 










285 








Pro 


Asp 


Val 


Leu 


Asp 


He 


Phe 


He 








300 










Val 


Val 


Glu 


Ser 


Thr 


Arg 


Pro 


Gly 






315 










320 


Ser 


Ser 


Ala 


Tyr 


Gly 


Gly 


Gly 


Ala 




330 










335 




Ala 


Gly 


Phe 


Met 


Trp 


Leu 


Asp 


Lys 


345 










350 






He 


Glu 


Val 


Val 


Met 


Arg 


Gin 


Val 










365 








Leu 


Val 


Asp 


Glu 


Asn 


Phe 


Asp 


Pro 








380 










Leu 


Phe 


Lys 


Lys 


Leu 


Val 


Gly 


Thr 






395 










400 


Gly 


Ser 


Lys 


Arg 


Arg 


Lys 


Leu 


Arg 




410 










415 




Asp 


Asn 


Pro 


Arq 


Tyr 


Lys 


Glu 


Gly 


425 










430 






Leu 


His 


Asn 


Val 


Thr 


Lys 


Tyr 


Leu 










445 








Lys 


Gin 


Val 


Asp 


Lys 


Tyr 


Leu 


Leu 








460 










Leu 


Ser 


Lys 


Ser 


Val 


Gin 


Leu 


Asn 






475 










480 


Asp 


Gin 


Thr 


Leu 


Pro 


Pro 


Leu 


Met 


490 










495 




Ser 


Leu 


Gly 


Leu 


Pro 


Ala 


Phe 


Ser 


505 










510 






Ala 


Lys 


Val 


Ala 


Ala 


Cys 


He 












525 








Leu 


Pro 


Pro 


Pro 


Leu 


Met 


Leu 


Leu 




10 










15 




Ser 


Pro 


Gly 


Ala 


Leu 


Pro 


Arg 


Pro 


25 








30 






Leu 


Asp 


Phe 


Phe 


Thr 


Gin 


Glu 


Pro 








45 








Leu 


Ser 


Val 


Thr 


He 


Asp 


Ala 


Asn 








60 








He 


Leu 


Leu 


Gly 


Ser 


Pro 


Lys 


Leu 






75 






80 


Pro 


Ala 


Tyr 


Leu 


Arg 


Phe 


Gly 


Gly 




90 










95 




Asp 


Pro 


Lys 


Lys 


Glu 


Gly 


Ser 


Gly 
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100 


Ser 


Gly Ser 


Gly 






115 




Tyr 


Ser Arg 


Ser 




130 






Gly 


Leu Asp 


Leu 


145 








Leu 


Gin Trp 


Asn 


Ser 


Lys Gly 


Tyr 








180 


Phe 


Leu 


Lys 


Lys 






195 




Asp 


Phe 


He 


Gin 


210 






Ala 


Lys 


Leu 


Tyr 


225 








Lys 


Met 


Leu 


Lys 


Val 


Thr 


Trp 


His 








260 


Asp 


Phe 


Leu 


Asn 






275 




Lvs 


Val 


Phe 


Gin 




290 






Leu 


Gly Glu 


Thr 


305 








Asp 


Thr 


Phe 


Ala 


Ala 


Arg 


Met 


Gly 








340 


Glv 


Asn 


Tyr 


His 






355 




Tro 


Leu 


Ser 


Leu 




370 






Ala 


Ser 


Val 


Gin 


385 








Cys 


Thr 


Asn 


Thr 


Tvr 


Ala 


He 


Asn 








420 


Pro 


Phe 


Ser 


Asn 






435 




Pro 


His 


Gly 


Leu 




450 






Lys 


Met 


Val 


Asp 


465 








Arg 


Pro Gly 


Ser 


Val 


He 


Arg 


Asn 






500 



Ser 


Gly 


Ser Gly 








120 


Ser 


Val 


Asp Val 






135 




He 


Phe 


Gly Leu 




150 






Ser 


Ser 


Asn 


Ala 


165 








Asn 


He 


Ser 


Trr> 

X X.JJ 


Ala 


Asp 


He 


Phe 






200 


Leu 


His 


Lys 


Leu 






215 




Gly 


Pro 


Asp 


Val 




230 






Ser 


Phe 


Leu 


LVS 


245 








His 


Tyr 


Tvr 


Leu 


Pro 


Asp 


Val 


Leu 








280 


Val 


val 


Glu 


Ser 






295 




Ser 


Ser 


Ala 


Tvr 




310 






Ala 


Gly 


Phe 


Met 


325 








He 


Glu 


Val 


Val 


Leu 


Val 


Asp 


Glu 








360 


Leu 


Phe 


Lys 


Lys 






375 




Gly 


Ser 


Lys 


Arg 




390 






Asp 


Asn 


Pro 


Arg 


405 








Leu 


His 


Asn 


Val 


Lys 


Gin 


Val 


Asp 








440 


Leu 


Ser 


Lys 


Ser 






455 




Asp 


Gin 


Thr 


Leu 




470 






Ser 


Leu 


Gly Leu 


485 








Ala 


Lys 


Val 


Ala 



105 



Ser 


Lys 


Lys 


Phe 


Leu 


Tyr 


Thr 


Phe 






140 


Asn 


Ala 


Leu 


Leu 






155 




Gin 


Leu 


Leu 


Leu 




170 






Glu 


Leu 


Gly 


Asn 


185 








He 


Asn 


Gly 


Ser 


Leu 


Arg 


Lys 


Ser 








220 


Gly 


Gin 


Pro 


Arg 






235 




Ala 


Gly 


Gly 


Glu 




250 






Asn 


Gly 


Arg 


Thr 


265 








Asp 


He 


Phe 


He 


Thr 


Arg 


Pro 


Gly 








300 


Gly 


Gly 


Gly 


Ala 






315 




Trp 


Leu 


Asp 


Lys 




330 






Met 


Arg 


Gin 


Val 


345 








Asn 


Phe 


Asp 


Pro 


Leu 


Val 


Gly 


Thr 








380 


Arg 


Lys 


Leu 


Arg 






395 




Tyr 


Lys 


Glu 


Gly 




410 






Thr 


Lys 


Tyr 


Leu 


425 








Lys 


Tyr 


Leu 


Leu 


Val 


Gin 


Leu 


Asn 








460 


Pro 


Pro 


Leu 


Met 






475 




Pro 


Ala 


Phe 


Ser 




490 






Ala 


Cys 


He 





505 



110 

Lys Asn Ser Thr 
125 

Ala Asn Cys Ser 

Arg Thr Ala Asp 
160 

Asp Tyr Cys Ser 
175 

Glu Pro Asn Ser 
190 

Gin Leu Gly Glu 
205 

Thr Phe Lys Asn 

Arg Lys Thr Ala 
240 

Val He Asp Ser 
255 

Ala Thr Arg Glu 
270 

Ser Ser Val Gin 
285 

Lys Lys Val Trp 

Pro Leu Leu Ser 
320 

Leu Gly Leu Ser 
335 

Phe Phe Gly Ala 
350 

Leu Pro Asp Tyr 
365 

Lys Val Leu Met 

Val Tyr Leu His 
400 

Asp Leu Thr Leu 
415 

Arg Leu Pro Tyr 
430 

Arg Pro Leu Gly 
445 

Gly Leu Thr Leu 

Glu Lys Pro Leu 
480 

Tyr Ser Phe Phe 
495 



<210> 27 
<2H> 526 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hep Hyal 
<400> 27 

Met Leu Leu Arg Ser Lys Pro Ala Leu Pro Pro Pro Leu Met Leu Leu 
1 5 10 15 
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Leu 


Leu 


Gly 


Pro 








20 


Ala 


Gin 


Ala 


Gin 






35 




Leu 


His 


Leu 


Val 




50 






Leu 


Ala 


Thr 


Asp 


65 








Arg 


Thr 


Leu 


Ala 


Thr 


Lys 


Thr 


Asp 








100 


Glu 


Glu 


Arg 


Ser 






115 




Tyr 


Gin 


Glu 


Gin 


130 






Asn 


Ser 


Thr 


Tyr 


145 








Asn 


Cys 


Ser 


Gly 


Thr 


Ala 


Asp 


Leu 








180 


Tyr 


Cys 


Ser 


Ser 






195 




Pro 


Asn 


Ser 


Phe 




210 






Leu 


Gly 


Glu 


Asp 


225 








Pne 


Lys 


Asn 


Ala 


Lys 


Thr 


Ala 


Lys 








260 


He 


Asp 


Ser 


Val 






275 




Thr 


Arg 


Glu 


Asp 




290 






Ser 


Val 


Gin 


Lys 


305 






Lys 


Val 


Trp 


Leu 


Leu 


Leu 


Ser 


Asp 








340 


Gly 


Leu 


Ser 


Ala 






355 




Phe 


Gly 


Ala 


Gly 




370 






Pro 


Asp 


Tyr 


Trp 


385 








Val 


Leu 


Met 


Ala 


Tvr 


Leu 


His 


Cvs 








420 


Leu 


Thr 


Leu 


Tyr 






435 




Leu 


Pro 


Tyr 


Pro 




450 




Pro 


Leu 


Gly 


Pro 


465 






Leu 


Thr 


Leu 


Lys 


Lys 


Pro 


Leu 


Arg 








500 


Ser 


Phe 


Phe 


Val 



515 



Leu 


Gly 


Pro 


Leu 


Asp 


Val 


Val 


Asp 








40 


Ser 


Pro 


Ser 


Phe 






55 




Pro 


Arg 


Phe 


Leu 




70 






Arg 


Gly 


Leu 


Ser 


85 








Phe 


Leu 


He 


Phe 


Tyr 


Trp 


Ala 


Phe 








120 


Leu 


Leu 


Leu 


Arg 






135 




Ser 


Arg 


Ser 


Ser 




150 






Leu 


Asp 


Leu 


He 


165 






Gin 


Trp 


Asn 


Ser 


Lys 


Gly 


Tyr 


Asn 








200 


Leu 


Lys 


Lys 


Ala 






215 




Phe 


He 


Gin 


Leu 




230 






Lys 


Leu 


Tyr 


Gly 


245 








Met 


Leu 


Lys 


Ser 


Thr 


Trp 


His 


His 








280 


Phe 


Leu 


Asn 


Pro 






295 




Val 


Phe 


Gin 


Val 




310 






Gly 


Glu 


Thr 


Ser 


325 








Thr 


Phe 


Ala 


Ala 


Arq 


Met 


Gly 


He 








360 


Asn 


Tyr 


His 


Leu 




375 




Leu 


Ser 


Leu 


Leu 




390 






Ser 


Val 


Gin 


Gly 


405 






Thr 


Asn 


Thr 


Asp 


Ala 


He 


Asn 


Leu 








440 


Phe 


Ser 


Asn 


Lys 






455 


His 


Gly 


Leu 


Leu 




470 






Met 


Val 


Asp 


Asp 


485 








Pro 


Gly 


Ser 


Ser 


He 


Arg 


Asn 


Ala 






520 



Ser 


Pro 


Gly 


Ala 


25 








Leu 


ASp 


pne 


pne 


Leu 


Ser 


Val 


Thr 








60 


He 


Leu 


Leu 


Gly 






75 




Pro 


Ala 


Tyr 


Leu 




90 






Asp 


Pro 


Lys 


Lys 


105 








Lys 


Asp 


Lys 


Thr 


Glu 


His 


Tyr 


Gin 








140 


Val 


Asp 


Val 


Leu 






155 




Phe 


Gly 


Leu 


Asn 




170 






Ser 


Asn 


Ala 


Gin 


185 








lie 


Ser 


Trp 


Glu 


Asp 


He 


Phe 


He 








220 


His 


Lys 


Leu 


Leu 






235 




Pro 


Asp 


Val 


Gly 




250 






Phe 


Leu 


Lys 


Ala 


265 








Tyr 


Tyr 


Leu 


Asn 


Asp 


Val 


Leu 


Asp 








300 


Val 


Glu 


Ser 


Thr 






315 




Ser 


Ala 


Tyr 


Gly 




330 






Gly 


Phe 


Met 


Trp 


345 








Glu 


Val 


Val 


Met 


val 


Asp 


Glu 


Asn 








380 


Phe 


Lys 


Lys 


Leu 






395 




Ser 


Lys 


Arg 


Arg 




410 






Asn 


Pro 


Arg 


Tvr 


425 








His 


Asn 


Val 


Thr 


Gin 


Val 


Asp 


Lys 








460 


Ser 


Lys 


Ser 


Val 






475 




Gin 


Thr 


Leu 


Pro 




490 






Leu 


Gly 


Leu 


Pro 


505 








Lys 


Val 


Ala 


Ala 



Leu 


Pro 


Arg 


Pro 




30 






Thr 


Gin 


Glu 


Pro 


45 








lie 


Asp 


Ala 


Asn 


Ser 


Pro 


Lys 


Leu 








80 


Arg 


Phe 


Gly 


Gly 






95 




Glu 


Ser 


Thr 


Phe 




110 






Pro 


Glu 


Trp 


Pro 


125 








Lys 


Lys 


Phe 


Lys 


Tyr 


Thr 


Phe 


Ala 








160 


Ala 


Leu 


Leu 


Arg 






175 




Leu 


Leu 


Leu 


Asp 




190 






Leu 


Gly 


Asn 


Glu 


205 






Asn 


Gly 


Ser 


Gin 


Arg 


Lys 


Ser 


Thr 








240 


Gin 


Pro 


Arg 


Arg 






255 




Gly 


Gly 

2 


Glu 


Val 




270 






Gly 


Arg 


Thr 


Ala 


285 








He 


Phe 


He 


Ser 


Arg 


Pro 


Gly 


Lys 

2 ■* 








320 


Gly 


Gly 


Ala 


Pro 






335 




Leu 


ASP 


Lys 

2 


Leu 




350 






Arg 


Gin 


Val 


Phe 


365 








Phe 


Asp 


Pro 


Leu 


Val 


Gly 


Thr 


Lys 








400 


Lys 


Leu 


Arg 


Val 






415 




LVS 


Glu 


Gly 


Asp 




430 






Lys 


Tyr 


Leu 


Arg 


445 








Tyr 


Leu 


Leu 


Arg 


Gin 


Leu 


Asn 


Gly 








480 


Pro 


Leu 


Met 


Glu 






495 




Ala 


Phe 


Ser 


Tyr 




510 






Cys 


He 







525 
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<210> 28 

<211> 1581 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> hep Hyal 



<400> 28 

atgctgctgc 

ctgggtcccc 

ctggacttct 

attgacgcca 

cgtaccttgg 

ttcctaattt 

aaggacaaga 

aaaaagttca 

aactgctcag 

cagtggaaca 

atttcttggg 

aatgggtcgc 

ttcaaaaatg 

atgctgaaga 

tactatttga 

atttttattt 

aaggtctggt 

acctttgcag 

gaagtggtga 

ttcgatcctt 

gtgttaatgg 

acaaacactg 

cataatgtca 

taccttctaa 

ctaactctaa 

ccaggaagtt 

aaagttgctg 



gctcgaagcc 
tctcccctgg 
tcacccagga 
acctggccac 
ccagaggctt 
tcgatcccaa 
cccccgaatg 
agaacagcac 
gactggactt 
gttctaatgc 
aactaggcaa 
agttaggaga 
caaaactcta 
gcttcctgaa 
atggacggac 
catctgtgca 
taggagaaac 
ctggctttat 
tgaggcaagt 
tacctgatta 
caagcgtgca 
acaatccaag 
ccaagtactt 
gacctttggg 
agatggtgga 
cactgggctt 
cttgcatctg 



tgcgctgccg 
cgccctgccc 
gccgctgcac 
ggacccgcgg 
gtctcctgcg 
gaaggaatca 
gccctaccag 
ctactcaaga 
gatctttggc 
tcagttgctc 
tgaacctaac 
agattttatt 
tggtcctgat 
ggctggtgga 
tgctaccagg 
aaaagttttc 
aagctctgca 
gtggctggat 
attctttgga 
ttggctatct 
aggttcaaag 
gtataaagaa 
gcggttaccc 
acctcatgga 
tgatcaaacc 
gccagctttc 



ccgccgctga 
cgacctgcgc 
ctggtgagcc 
ttcctcatcc 
tacctgaggt 
acctttgaag 
gagcaattgc 
agctctgtag 
ctaaatgcgt 
ctggactact 
agtttcctta 
caattgcata 
gttggtcagc 
gaagtgattg 
gaagattttc 
caggtggttg 
tatggaggcg 
aaattgggcc 
gcaggaaact 
cttctgttca 
agaaggaagc 
ggagatttaa 
tatccttttt 
ttactttcca 
ttgccacctt 
tcatatagtt 



tgctgctgct 
aagcacagga 
cctcgttcct 
tcctgggttc 
ttggtggcac 
agagaagtta 
tactccgaga 
atgtgctata 
tattaagaac 
gctcttccaa 
agaaggctga 
aacttctaag 
ctcgaagaaa 
attcagttac 
taaaccctga 
agagcaccag 
gagcgccctt 
tgtcagcccg 
accatttagt 
agaaattggt 
ttcgagtata 
ctctgtatgc 
ctaacaagca 
aatctgtcca 
taatggaaaa 
tttttgtgat 



cctggggccg 
cgtcgtggac 
gtccgtcacc 
tccaaagctt 
caagacagac 
ctgggccttc 
acactaccag 
cacttttgca 
agcagatttg 
ggggtataac 
tattttcatc 
aaagtccacc 
gacggctaag 
atggcatcac 
tgtattggac 
gcctggcaag 
gctatccgac 
aatgggaata 
ggatgaaaac 
gggcaccaag 
ccttcattgc 
cataaacctc 
agtggataaa 
actcaatggt 
acctctccgg 
aagaaatgcc 



60 

120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1581 



<210> 29 
<211> 570 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hep TEV110-158 
<400> 29 

Met Leu Leu Arg Ser Lys Pro Ala 

1 5 
Leu Leu Gly Pro Leu Gly Pro Leu 
20 

Ala Gin Ala Gin Asp Val Val Asp 

35 40 
Leu His Leu Val Ser Pro Ser Phe 

50 55 
Leu Ala Thr Asp Pro Arg Phe Leu 
65 70 
Arg Thr Leu Ala Arg Gly Leu Ser 
85 

Thr Lys Thr Asp Phe Leu lie Phe 
100 

Ser Glu Asn Leu Tyr Phe Gin Gly 
115 120 



Leu Pro 

10 
Ser Pro 
25 

Leu Asp 

Leu Ser 

lie Leu 

Pro Ala 

90 
Asp Pro 
105 

Ser Gly 



Pro 

Gly 

Phe 

Val 

Leu 

75 

Tyr 

Lys 

Ser 



Pro 

Ala 

Phe 

Thr 

60 

Gly 

Leu 

Lys 

Thr 



Leu 

Leu 

Thr 

45 

lie 

Ser 

Arg 

Glu 

Phe 
125 



Met 

Pro 

30 

Gin 

Asp 

Pro 

Phe 

Gly 
110 
Glu 



Leu 

15 

Arg 

Glu 

Ala 

Lys 

Gly 

95 

Ser 

Glu 



Leu 

Pro 

Pro 

Asn 

Leu 

80 

Gly 

Gly 

Arg 



15- 



WO 2005/030962 



PCT/EP2004/010517 



Ser 


Tyr 


Trp 


Gin Ser 


Gin 


Val 


Asn 


Gin Asp 


He 


Cys 


Lys 


Tyr 


Gly 


Ser 




130 






135 










140 










He 


Pro 


Pro 


Asp Val 


Glu 


Glu 


Lys 


Leu 


Arg 


Leu 


Glu 


Trp 


Pro 


Tyr 


Gin 


145 






150 










155 










160 


Glu 


Gin 


Leu 


Leu Leu 


Arg 


Glu 


His 


Tyr Gin 


Ser 


Gly 


Ser 


Gly 


Glu 


Asn 








165 








170 










175 




Leu 


Tyr 


Phe 


Gin Gly 


Ser 


Gly 


Ser 


Lys 


Lys 


Phe 


Lys 


Asn 


Ser 


Thr 


Tyr 






180 








185 










190 






Ser 


Arg 


Ser 


Ser Val 


Asp 


Val 


Leu 


Tyr 


Thr 


Phe 


Ala 


Asn 


Cys 


Ser 


Gly 




195 








200 










205 








Leu 


Asp 


Leu 


He Phe 


Gly 


Leu 


Asn 


Ala 


Leu 


Leu 


Arg 


Thr 


Ala 


Asp 


Leu 




210 






215 










220 










Gin 


Trp 


Asn 


Ser Ser 


Asn 


Ala 


Gin 


Leu 


Leu 


Leu 


Asp 


Tyr 


Cys 


Ser 


Ser 


225 






230 










235 










240 


Lys 


Gly 


Tyr 


Asn He 


Ser 


Trp Glu 


Leu Gly 


Asn 


Glu 


Pro 


Asn 


Ser 


Phe 


245 










250 










255 




Leu 


Lys 


Lys 


Ala Asp 


He 


Phe 


He 


Asn 


Gly 


Ser 


Gin 


Leu 


Gly 


Glu 


Asp 




260 








265 










270 






Phe 


He 


Gin 
275 


Leu His 


Lys 


Leu 


Leu 
280 


Arg 


Lys 


Ser 


Thr 


Phe 
285 


Lys 


Asn 


Ala 


Lys 


Leu 
290 


Tyr 


Gly Pro 


Asp 


Val 
295 


Gly 


Gin 


Pro 


Arg 


Arg 
300 


Lys 


Thr 


Ala 


Lys 


Met 


Leu 


Lys 


Ser Phe 


Leu 


Lys 


Ala 


Gly Gly 


Glu 


Val 


He 


Asp 


Ser 


Val 


305 






310 










315 










320 


Thr 


Trp 


His 


His Tyr 


Tyr 


Leu 


Asn 


Gly Arg 


Thr 


Ala 


Thr 


Arg 


Glu 


Asp 






325 










330 










335 




Phe 


Leu 


Asn 


Pro Asp 


Val 


Leu Asp 


He 


Phe 


He 


Ser 


Ser 


Val 


Gin 


Lys 








340 








345 










350 






Val 


Phe 


Gin 
355 


Val Val 


Glu 


Ser 


Thr 
360 


Arg 


Pro 


Gly 


Lys 


Lys 
365 


Val 


Trp 


Leu 


Gly 


Glu 


Thr 


Ser Ser 


Ala 


Tyr Gly 


Gly Gly 


Ala 


Pro 


Leu 


Leu 


Ser 


Asp 


370 








375 










380 










Thr 


Phe 


Ala 


Ala Gly 


Phe 


Met 


Trp 


Leu Asp 


Lys 


Leu 


Gly 


Leu 


Ser 


Ala 


385 






390 










395 










400 


Arq 


Met 


Gly 


He Glu 


Val 


Val 


Met 


Arg Gin 


Val 


Phe 


Phe 


Gly 


Ala 


Gly 




405 










410 










415 




Asn 


Tyr 


His 


Leu Val 


Asp 


Glu 


Asn 


Phe 


Asp 


Pro 


Leu 


Pro 


Asp 


Tyr 


Trp 






420 








425 










430 






Leu 


Ser 


Leu 


Leu Phe 


Lys 


Lys 


Leu 


Val 


Gly 


Thr 


Lys 


Val 


Leu 


Met 


Ala 






435 




440 








445 








Ser 


Val 
450 


Gin 


Gly Ser 


Lys 


Arg 
455 


Arg 


Lys 


Leu 


Arg 


Val 
460 


Tyr 


Leu 


His 


Cys 


Thr 


Asn 


Thr 


Asp Asn 


Pro 


Arg 


Tyr 


Lys 


Glu 


Gly 


Asp 


Leu 


Thr 


Leu 


Tyr 


465 






470 










475 










480 


Ala 


He 


Asn 


Leu His 
485 


Asn 


Val 


Thr 


Lys 


Tyr 
490 


Leu 


Arg 


Leu 


Pro 


Tyr 
495 


Pro 


Phe 


Ser 


Asn 


Lys Gin 
500 


Val 


Asp 


Lys 


Tyr 
505 


Leu 


Leu 


Arg 


Pro 


Leu 
510 


Gly 


Pro 


His 


Gly 


Leu 


Leu Ser 


Lys 


Ser 


Val 


Gin 


Leu 


Asn 


Gly 


Leu 


Thr 


Leu 


Lys 




515 






520 








525 








Met 


Val 


Asp 


Asp Gin 


Thr 


Leu 


Pro 


Pro 


Leu 


Met 


Glu 


Lys 


Pro 


Leu 


Arg 




530 




535 










540 










Pro 


Gly 


Ser 


Ser Leu 


Gly 


Leu 


Pro 


Ala 


Phe 


Ser 


Tyr 


Ser 


Phe 


Phe 


Val 


545 






550 










555 








560 


He 


Arg 


Asn 


Ala Lys 


Val 


Ala 


Ala 


Cys 


He 


















565 










570 















<210> 30 

<211> 1668 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> hep TEV110 
<400> 30 

atgctgctgc gctcgaagcc tgcgctgccg ccgccgctga tgctgctgct cctggggccg 60 
ctgggtcccc tctcccctgg cgccctgccc cgacctgcgc aagcacagga cgtcgtggac 120 
ctggacttct tcacccagga gccgctgcac ctggtgagcc cctcgttcct gtccgtcacc 180 
attgacgcca acctggccac ggacccgcgg ttcctcatcc tcctgggttc tccaaagctt 240 
cgtaccttgg ccagaggctt gtctcctgcg tacctgaggt ttggtggcac caagacagac 3 00 
ttcctaattt tcgatcccaa gaaggaaggc agcggatctg agaacctgta cttccagggt 360 
tccggttcaa cctttgaaga gagaagttac tggcaatctc aagtcaacca ggatatttgc 420 
aaatatggat ccatccctcc tgatgtggag gagaagttac ggttggaatg gccctaccag 480 
gagcaattgc tactccgaga acactaccag aaaaagttca agaacagcac ctactcaaga 540 
agctctgtag atgtgctata cacttttgca aactgctcag gactggactt gatctttggc 600 
ctaaatgcgt tattaagaac agcagatttg cagtggaaca gttctaatgc tcagttgctc 660 
ctggactact gctcttccaa ggggtataac atttcttggg aactaggcaa tgaacctaac 720 
agtttcctta agaaggctga tattttcatc aatgggtcgc agttaggaga agattttatt 780 
caattgcata aacttctaag aaagtccacc ttcaaaaatg caaaactcta tggtcctgat 840 
gttggtcagc ctcgaagaaa gacggctaag atgctgaaga gcttcctgaa ggctggtgga 900 
gaagtgattg attcagttac atggcatcac tactatttga atggacggac tgctaccagg 960 
gaagattttc taaaccctga tgtattggac atttttattt catctgtgca aaaagttttc 1020 
caggtggttg agagcaccag gcctggcaag aaggtctggt taggagaaac aagctctgca 1080 
tatggaggcg gagcgccctt gctatccgac acctttgcag ctggctttat gtggctggat 1140 
aaattgggcc tgtcagcccg aatgggaata gaagtggtga tgaggcaagt attctttgga 1200 
gcaggaaact accatttagt ggatgaaaac ttcgatcctt tacctgatta ttggctatct 1260 
cttctgttca agaaattggt gggcaccaag gtgttaatgg caagcgtgca aggttcaaag 1320 
agaaggaagc ttcgagtata ccttcattgc acaaacactg acaatccaag gtataaagaa 1380 
ggagatttaa ctctgtatgc cataaacctc cataatgtca ccaagtactt gcggttaccc 1440 
tatccttttt ctaacaagca agtggataaa taccttctaa gacctttggg acctcatgga 1500 
ttactttcca aatctgtcca actcaatggt ctaactctaa agatggtgga tgatcaaacc 1560 
ttgccacctt taatggaaaa acctctccgg ccaggaagtt cactgggctt gccagctttc 1620 
tcatatagtt tttttgtgat aagaaatgcc aaagttgctg cttgcatc 1668 

<210> 31 
<211> 556 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> hep TEV110 



<400> 31 



Met 


Leu 


Leu 


Arg 


Ser 


Lys 


Pro 


Ala 


Leu 


Pro 


Pro 


Pro 


Leu 


Met Leu Leu 


1 






5 








10 








15 


Leu 


Leu 


Gly 


Pro 


Leu 


Gly 


Pro 


Leu 


Ser 


Pro 


Gly 


Ala 


Leu 


Pro Arg Pro 






20 










25 










30 


Ala 


Gin 


Ala 


Gin 


Asp 


Val 


Val 


Asp 


Leu 


Asp 


Phe 


Phe 


Thr 


Gin Glu Pro 






35 








40 










45 




Leu 


His 


Leu 


Val 


Ser 


Pro 


Ser 


Phe 


Leu 


Ser 


Val 


Thr 


He 


Asp Ala Asn 




50 










55 










60 






Leu 


Ala 


Thr 


Asp 


Pro 


Arg 


Phe 


Leu 


He 


Leu 


Leu 


Gly 


Ser 


Pro Lys Leu 


65 








70 










75 






80 


Arg 


Thr 


Leu 


Ala 


Arg 


Gly 


Leu 


Ser 


Pro 


Ala 


Tyr 


Leu 


Arg 


Phe Gly Gly 








85 










90 








95 


Thr 


Lys 


Thr 


Asp 


Phe 


Leu 


He 


Phe 


Asp 


Pro 


Lys 


Lys 


Glu 


Gly Ser Gly 






100 










105 










110 


Ser 


Glu 


Asn 


Leu 


Tyr 


Phe 


Gin 


Gly 


Ser 


Gly 


Ser 


Thr 


Phe 


Glu Glu Arg 






115 








120 










125 




Ser 


Tyr 


Trp 


Gin 


Ser 


Gin 


Val 


Asn 


Gin 


Asp 


He 


Cys 


Lys 


Tyr Gly Ser 




130 








135 










140 






lie 


Pro 


Pro 


Asp 


Val 


Glu 


Glu 


Lys 


Leu 


Arg 


Leu 


Glu 


Trp 


Pro Tyr Gin 


145 








150 








155 






160 


Glu 


Gin 


Leu 


Leu 


Leu 


Arg 


Glu 


His 


Tyr 


Gin 


Lys 


Lys 


Phe 


Lys Asn Ser 










165 






170 








175 


Thr 


Tyr 


Ser 


Arg 


Ser 


Ser 


Val 


Asp 


Val 


Leu 


Tyr 


Thr 


Phe 


Ala Asn Cys 
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180 


Ser 


Glv 


Leu 


Asp 






195 




Asp 


Leu 


Gin 


Trp 




210 






Ser 


Ser 


Lvs 


Gly 


225 








Ser 


Phe 


Leu 


Lys 


Glu 


Asp 


Phe 


He 








260 


Asn 


Ala 


Lvs 


Leu 






275 




Ala 


LVS 


Met 


Leu 




290 






Ser 


Val 


Thr 


Trp 


305 








Glu 


Asp 


Phe 


Leu 


Gin 


Lys 


Val 


Phe 








340 




Leu 


Glv 


Glu 






355 




Ser 


Asp 


Thr 


Phe 




370 






Ser 


Ala 


ArQ 


Met 


385 








Ala 


Gly 


Asn 


Tyr 


Tvr 




Leu 


Ser 








420 


Met 


Ala 


Ser 


Val 






435 




His 


Cy s 


Thr 


Asn 




450 






Leu 


Tvr 


Ala 


He 


465 








Tyr 


Pro 


Phe 


Ser 


Gly 


Pro 


His 


Gly 








500 


Leu 


Lys 


Met 


Val 






515 




Leu 


Arg 


Pro 


Gly 




530 






Phe 


Val 


He 


Arg 


545 









Leu 


He 


Phe 


Gly 








200 


Asn 


Ser 


Ser 


Asn 






215 




Tyr 


Asn 


He 


Ser 


230 






Lys 


Ala 


Asp 


He 


245 








Gin 


Leu 


His 


Lys 


Tyr 


Gly 


Pro 


Asp 








280 


Lys 


Ser 


Phe 


Leu 




295 




His 


His 


Tyr 


Tyr 




310 






Asn 


Pro 


Asp 


Val 


325 








Gin 


Val 


Val 


Glu 


Thr 


Ser 


Ser 


Ala 








360 


Ala 


Ala 


Gly 


Phe 






375 




Gly 


He 


Glu 


Val 




390 






His 


Leu 


Val 


Asp 


405 








Leu 


Leu 


Phe 


Lys 


Gin 


Gly 


Ser 


Lys 








440 


Thr 


Asp 


Asn 


Pro 






455 




Asn 


Leu 


His 


Asn 




470 






Asn 


Lys 


Gin 


Val 


485 








Leu 


Leu 


Ser 


Lys 


Asp 


Asp 


Gin 


Thr 








520 


Ser 


Ser 


Leu 


Gly 






535 




Asn 


Ala 


Lys 


Val 



550 



185 








Leu 


Asn 


Ala 


Leu 


Ala 


Gin 


Leu 


Leu 








220 


Trp Glu Leu 


Gly 






235 




Phe 


He 


Asn 


Gly 




250 






Leu 


Leu Arg 


LVS 


265 








Val 


Gly Gin 


Pro 


Lys 


Ala 


Gly 


Gly 








300 


Leu Asn Gly 


Arg 






315 




Leu 


Asp 


He 


Phe 




330 






Ser 


Thr 


fti y 


Pro 


345 








Tyr 


Gly 


Gly 


Gly 


Met 


Trp 


Leu 


Asp 








380 


Val 


Met 


Arg 


Gin 






395 




Glu 


Asn 


Phe 


Asp 




410 






Lys 


Leu 


Val 


Gly 


425 








Arg Arg 


Lys 


Leu 


Arg 


Tyr 


Lys 


Glu 








460 


Val 


Thr 


Lys 


Tyr 






475 




Asp 


Lys 


Tyr 


Leu 




490 






Ser 


Val 


Gin 


Leu 


505 








Leu 


Pro 


Pro 


Leu 


Leu 


Pro 


Ala 


Phe 








540 


Ala 


Ala 


Cys 


He 






555 







190 






Leu 


Arg 


Thr 


Ala 


205 








Leu Asp 


Tyr 


Cys 


Asn 


Glu 


Pro 


Asn 








240 


Ser 


Gin 


Leu. 


Gly 






255 


Ser 


Thr 


Phe 


Lys 




270 






Arg 


Arg 


Lys 


Thr 


285 








Glu 


Val 


lie 


Asp 


Thr 


Ala 


Thr 


Arg 








320 


He 


Ser 


Ser 


Val 






335 




Gly 


Lys 


Lys 


Val 




350 






Ala 


Pro 


Leu 


Leu 


365 








Lys 


Leu 


Gi.y 


Leu 


Val 


Phe 


Phe 


Gly 








400 


Pro 


Leu 


Pro 


Asp 






415 




Thr 


Lys 


Val 


Leu 




430 






Arg 


Val 


Tyr 


Leu 


445 








Gly Asp 


Leu 


Thr 


Leu 


Arg 


Leu 


Pro 








480 


Leu 


Arg 


Pro 


Leu 






495 




Asn 


Gly 


Leu 


Thr 




510 






Met 


Glu 


Lys 


Pro 


525 








Ser 


Tyr 


Ser 


Phe 



<210> 32 
<211> 1710 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> hep TEV110/158 
<400> 32 

atgctgctgc gctcgaagcc tgcgctgccg 
ctgggtcccc tctcccctgg cgccctgccc 
ctggacttct tcacccagga gccgctgcac 
attgacgcca acctggccac ggacccgcgg 
cgtaccttgg ccagaggctt gtctcctgcg 
ttcctaattt tcgatcccaa gaaggaaggc 



ccgccgctga tgctgctgct cctggggccg 60 

cgacctgcgc aagcacagga cgtcgtggac 120 

ctggtgagcc cctcgttcct gtccgtcacc 180 

ttcctcatcc tcctgggttc tccaaagctt 240 

tacctgaggt ttggtggcac caagacagac 300 

agcggatctg agaacctgta cttccagggt 3 60 
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tccggttcaa 
aaatatggat 
gagcaattgc 
ggctcaggaa 
tacacttttg 
acagcagatt 
aaggggtata 
gatattttca 
agaaagtcca 
aagacggcta 
acatggcatc 
gatgtattgg 
aggcctggca 
ttgctatccg 
cgaatgggaa 
gtggatgaaa 
gtgggcacca 
taccttcatt 
gccataaacc 
caagtggata 
caactcaatg 
aaacctctcc 
ataagaaatg 



cctttgaaga 
ccatccctcc 
tactccgaga 
gtaaaaagtt 
caaactgctc 
tgcagtggaa 
acatttcttg 
tcaatgggtc 
ccttcaaaaa 
agatgctgaa 
actactattt 
acatttttat 
agaaggtctg 
acacctttgc 
tagaagtggt 
acttcgatcc 
aggtgttaat 
gcacaaacac 
tccataatgt 
aataccttct 
gtctaactct 
ggccaggaag 
ccaaagttgc 



gagaagttac 
tgatgtggag 
acactaccag 
caagaacagc 
aggactggac 
cagttctaat 
ggaactaggc 
gcagttagga 
tgcaaaactc 
gagcttcctg 
gaatggacgg 
ttcatctgtg 
gttaggagaa 
agctggcttt 
gatgaggcaa 
tttacctgat 
ggcaagcgtg 
tgacaatcca 
caccaagtac 
aagacctttg 
aaagatggtg 
ttcactgggc 
tgcttgcatc 



tggcaatctc 
gagaagttac 
tctggatccg 
acctactcaa 
ttgatctttg 
gctcagttgc 
aatgaaccta 
gaagatttta 
tatggtcctg 
aaggctggtg 
actgctacca 
caaaaagttt 
acaagctctg 
atgtggctgg 
gtattctttg 
tattggctat 
caaggttcaa 
aggtataaag 
ttgcggttac 
ggacctcatg 
gatgatcaaa 
ttgccagctt 



aagtcaacca 
ggttggaatg 
gtgaaaatct 
gaagctctgt 
gcctaaatgc 
tcctggacta 
acagtttcct 
ttcaattgca 
atgttggtca 
gagaagtgat 
gggaagattt 
tccaggtggt 
catatggagg 
ataaattggg 
gagcaggaaa 
ctcttctgtt 
agagaaggaa 
aaggagattt 
cctatccttt 
gattactttc 
ccttgccacc 
tctcatatag 



ggatatttgc 
gccctaccag 
ctattttcag 
agatgtgcta 
gttattaaga 
ctgctcttcc 
taagaaggct 
taaacttcta 
gcctcgaaga 
tgattcagtt 
tctaaaccct 
tgagagcacc 

c gg a gcgccc 

cctgtcagcc 
ctaccattta 
caagaaattg 
gcttcgagta 
aactctgtat 
ttctaacaag 
caaatctgtc 
tttaatggaa 
tttttttgtg 



420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 

1260 

1320 

1380 

1440 

1500 

1560 

1620 

1680 

1710 



<210> 33 
<211> 174 
<212> PRT 

<213> Homo Sapiens 
<400> 33 

Gin Gin Asp Val Val 

1 5 
Leu Val Ser Pro Ser 
20 

Thr Asp Pro Arg Phe 
35 

Leu Ala Arg Gly Leu 
50 

Thr Asp Phe Leu lie 
65 

Arg Ser Tyr Trp Gin 
85 

Ser lie Pro Pro Asp 
100 

Gin Glu Gin Leu Leu 
115 

Ser Thr Tyr Ser Arg 
130 

Cys Ser Gly Leu Asp 
145 

Ala Asp Leu Gin Trp 
165 



Asp 


Leu 


Asp 


Phe 


Phe 


Thr 


Gin 


Glu 


Pro 


Leu 


His 






10 










15 




Phe 


Leu 


Ser 


Val 


Thr 


He 


Asp 


Ala 


Asn 


Leu 


Ala 








25 










30 






Leu 


He 


Leu 


Leu 


Gly 


Ser 


Pro 


Lys 


Leu 


Arg 


Thr 






40 










45 








Ser 


Pro 


Ala 


Tyr 


Leu 


Arg 


Phe 


Gly 


Gly 


Thr 


Lys 




55 










60 










Phe 


Asp 


Pro 


Lys 


Lys 


Glu 


Ser 


Thr 


Phe 


Glu 


Glu 


70 










75 










80 


Ser 


Gin 


Val 


Asn 


Gin 


Asp 


He 


Cys 


Lys 


Tyr 


Gly 










90 










95 




Val 


Glu 


Glu 


Lys 


Leu 


Arg 


Leu 


Glu 


Trp 


Pro 


Tyr 








105 










110 






Leu 


Arg 


Glu 


His 


Tyr 


Gin 


Lys 


Lys 


Phe 


Lys 


Asn 






120 










125 








Ser 


Ser 


Val 


Asp 


Val 


Leu 


Tyr 


Thr 


Phe 


Ala 


Asn 




135 










140 










Leu 


He 


Phe 


Gly 


Leu 


Asn 


Ala 


Leu 


Leu 


Arg 


Thr 


150 








155 










160 


Asn 


Ser 


Ser 


Asn 


Ala 


Gin 


Leu 


Leu 


Leu 







170 



<210> 34 
<211> 174 
<212> PRT 

<213> Mus Musculus 
<400> 34 

Thr Asp Asp Val Val Asp Leu Glu Phe Tyr Thr Lys Arg Pro Leu Arg 

15 10 15 

Ser Val Ser Pro Ser Phe Leu Ser He Thr He Asp Ala Ser Leu Ala 
20 25 30 
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Thr 


Asp 


Pro 


Arg Phe 


Leu 


Thr 


Phe 






35 








40 


Leu 


Ala 


Arg 


Gly Leu 


Ser 


Pro 


Ala 




50 








55 




Thr 


Asp 


Phe 


Leu lie 


Phe 


Asp 


Pro 


65 








70 






Arg 


Ser 


Tyr 


Trp Lys 


Ser 


Gin 


Val 








85 








Pro 


Val 


Ser 


Ala Ala 


Val 


Leu 


Arg 








100 








Gin 


Glu 


Leu 


Leu Leu 


Leu 


Arg 


Glu 






115 








120 


Ser 


Thr 


Tyr 


Ser Arg 


Ser 


Ser 


Val 




130 








135 




Cys 


Ser 


Gly 


Leu Asp 


Leu 


lie 


Phe 


145 








150 






Pro 


Asp 


Leu 


Arg Trp 


Asn 


Ser 


Ser 



165 



<210> 35 
<211> 174 
<212> PRT 
<213> Bos taurus 



<400> 35 



Ala 


Asp 


Asp 


Ala 


Ala 


Glu 


Leu 


Glu 


1 








5 








Leu 


Val 


Ser 


Pro 
20 


Ala 


Phe 


Leu 


Ser 


Thr 


Asp 


Pro 


Arg 


Phe 


Phe 


Thr 


Phe 




35 










40 


Leu 


Ala 


Arg 


Gly Leu 


Ala 


Pro 


Ala 




50 










55 




Gly 


Asp 


Phe 


Leu 


He 


Phe 


Asp 


Pro 


65 










70 






Arg 


Ser 


Tyr 


Trp 


Leu 
85 


Ser 


Gin 


Ser 


Ser 


He 


Pro 


Ser 


Asp 


Val 


Glu 


Glu 








100 








Gin 


Glu 


Gin 
115 


val 


Leu 


Leu 


Arg 


Glu 
120 


Ser 


Thr 


Tyr 


Ser Arg 


Ser 


Ser 


Val 




130 










135 




Cys 


Ser 


Gly 


Leu 


Asn 


Leu 


He 


Phe 


145 










150 






Thr 


Asp 


Met 


His 


Trp 
165 


Asp 


Ser 


Ser 



<210> 36 
<211> 173 
<212> PRT 

<213> Gallus Gallus 



<400> 36 



Pro Arg Arg Thr Ala 


Glu 


Leu 


Gin 


1 


5 








Ala Val 


Ser Pro Ala 


Phe 


Leu 


Ser 




20 








Arg Asp 


Pro Arg Phe 


Val 


Ala 


Leu 




35 






40 


Leu Ala 


Ser Gly Leu 


Ser 


Pro 


Gly 


50 




55 





Leu 


Gly 


Ser 


Pro 


Arg 


Leu 


Arg 


Ala 








45 








Tyr 


Leu 


Arg 


Phe 


Gly 


Gly 


Thr 


Lys 








60 










Asp 


Lys 


Glu 


Pro 


Thr 


Ser 


Glu 


Glu 


75 










80 


Asn 


His 


Asp 


He 


Cys 


Arg 


Ser 


Glu 




90 








95 




Lys 


Leu 


Gin 


Val 


Glu 


Trp 


Pro 


Phe 


105 










110 






Gin 


Tyr 


Gin 


Lys 


Glu 


Phe 


Lys 


Asn 








125 








Asp 


Met 


Leu 


Tyr 


Ser 


Phe 


Ala 


Lys 








140 










Gly 


Leu 


Asn 


Ala 


Leu 


Leu 


Arg 


Thr 




155 










160 


Asn 


Ala 


Gin 


Leu 


Leu 


Leu 








170 














Phe 


Phe 


Thr 


Glu 


Arg 


Pro 


Leu 


His 




10 








15 




Phe 


Thr 


He 


Asp 


Ala 


Asn 


Leu 


Ala 


25 








30 






Leu 


Gly 


Ser 


Ser 


Lys 


Leu 


Arg 


Thr 










45 








Tyr 


Leu 


Arg 


Phe 


Gly 


Gly 


Asn 


Lys 








60 










Lys 


Lys 


Glu 


Pro 


Ala 


Phe 


Glu 


Glu 


75 










80 


Asn 


Gin 


Asp 


He 


Cys 


Lys 


Ser 


Gly 




90 










95 




Lys 


Leu 


Arg 


Leu 


Glu 


Trp 


Pro 


Phe 


105 










110 






Gin 


Tyr 


Gin 


Lys 


Lys 


Phe 


Thr 


Asn 










125 








Asp 


Met 


Leu 


Tyr 


Thr 


Phe 


Ala 


Ser 






140 










Gly 


Val 


Asn 


Ala 


Leu 


Leu 


Arg 


Thr 




155 










160 


Asn 


Ala 


Gin 


Leu 


Leu 


Leu 








170 














Leu 


Gly 


Leu 


Arg 


Glu 


Pro 


He 


Gly 




10 










15 




Leu 


Thr 


Leu 


Asp 


Ala 


Ser 


Leu 


Ala 


25 








30 






Leu 


Arg 


His 


Pro 


Lys 


Leu 


His 


Thr 










45 








Phe 


Leu 


Arg 


Phe 


Gly 


Gly 


Thr 


Ser 



60 
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Thr Asp 


Phe 


Leu 


lie 


Phe 


Asn Pro 


65 








70 




Lys Val 


Leu 


Ser 


Glu 


Phe 


Gin Ala 






85 






Ser Phe 


Ala 


Val 
100 


val 


Pro 


Lys Leu 


Glu Lys 


Leu 


Leu 


Leu 


Ala 


Glu His 


115 








120 


Thr lie 


Thr 


Arg 


Ser 


Thr 


Leu Asp 


130 










135 


Ser Gly 


Phe 


Arg 


Leu 


Val 


Phe Gly 


145 








150 




Gly Leu 


Gin 


Trp 


Asp 
165 


Ser 


Ser Asn 



Asn 


Lys 


Asp 


Ser 


Thr 


Trp 


Glu 


Glu 




75 










80 


Lys 


Asp 
90 


Val 


Cys 


Glu 


Ala 


Trp 
95 


Pro 


Leu 


Leu 


Thr 


Gin 


Trp 


Pro 


Leu 


Gin 


105 










110 






Ser 


Trp 


Lys 


Lys 


His 
125 


Lys 


Asn 


Thr 


He 


Leu 


His 


Thr 
140 


Phe 


Ala 


Ser 


Ser 


Leu 


Asn 


Ala 
155 


Leu 


Leu 


Arg 


Arg 


Ala 
160 


Ala 


Lys 
170 


Gin 


Leu 


Leu 









<210> 37 
<211> 189 
<212> PRT 

<213> Homo Sapiens 
<400> 37 



Glu 


Lys 


Thr 


Leu 


He 


Leu 


Leu Asp 


1 








5 








Thr 


Val 


Asn 


Glu 


Asn 


Phe 


Leu 


Ser 








20 










His 


Asp 


Gly 


Trp 


Leu 


Asp 


Phe 


Leu 






35 










40 


Ala 


Arg 


Gly 


Leu 


Ser 


Pro 


Ala 


Phe 




50 








55 




Asp 


Phe 


Leu 


Gin 


Phe 


Gin 


Asn 


Leu 


65 










70 






Gly 


Pro 


Gly 


Pro 


Asp 


Tyr Tyr 


Leu 










85 








Arg 


Ser 


Asp 


Val 


Ala 


Leu Asp 


Lys 








100 










His 


Pro 


Asp 


Val 


Met 


Leu 


Glu 


Leu 






115 










120 


His 


Leu 


Val 


Leu 


Leu 


Lys 


Glu 


Gin 




130 








135 




He 


Leu 


Thr 


Ala 


Arg 


Ser 


Leu Asp 


145 










150 






Ser 


Gly 


Leu 


His 


Leu 


He 


Phe 


Ala 








165 








Asn 


Asn 


Ser 


Trp 


Asn 


Ser 


Ser 


Ser 



180 



Val 


Ser 


Thr 


Lys 


Asn 


Pro 


Val 


Arg 




10 










15 




Leu 


Gin 


Leu 


Asp 


Pro 


Ser 


He 


He 


25 








30 






Ser 


Ser 


Lys 


Arg 


Leu 


Val 


Thr 


Leu 










45 








Leu 


Arg 


Phe 


Gly 


Gly 


Lys 


Arg 


Thr 








60 










Arg 


Asn 


Pro 


Ala 


Lys 


Ser 


Arg 


Gly 






75 










80 


Lys 


Asn 


Tyr 


Glu 


Asp 


Asp 


He 


Val 




90 










95 




Gin 


Lys 


Gly 


Cys 


Lys 


He 


Ala 


Gin 


105 










110 






Gin 


Arg 


Glu 


Lys 


Ala 


Ala 


Gin 


Met 










125 








Phe 


Ser 


Asn 


Thr 


Tyr 


Ser 


Asn 


Leu 








14 0 








Lys 


Leu 


Tyr 


Asn 


Ser 


Ala 


Asp 


Cys 




155 










160 


Leu 


Asn 


Ala 


Leu 


Arg 


Arg 


Asn 


Pro 




170 








175 




Ala 


Leu 


Ser 


Leu 


Leu 









185 



<210> 38 

<211> 151 

<212> PRT 

<213> Bombyx Mori 



<400> 38 



Val 


Arg 


Tyr 


Phe 


Val 


Thr 


He 


Asn 


Glu 


Asn 


Gin 


Glu 


Asp 


He 


Lys 


Leu 


1 




5 










10 










15 




He 


Ser 


Glu 


Asp 


Phe 


Leu 


Ser 


Phe 


Gly 


He 


Asp 


Thr 


He 


Glu 


He 


Glu 








20 










25 










30 






Asn Tyr Asn 


Arg 


He 


Asn Tyr 


Ser Asp 


Thr 


Arg 


Leu 


Arg 


Glu 


Leu 


Ala 






35 










40 










45 








Ala 


Ala 


Leu 


Ser 


Pro 


Ala 


Arg 


Leu 


Arg 


Leu 


Gly 


Gly 


Thr 


Met 


Ser 


Glu 




50 










55 










60 










Arg 


Leu 


He 


Phe 


Ser 


Lys 


Glu 


Asn 


He 


Pro 


He 


Ser 


Cys 


His 


Asn 


Cys 


65 










70 










75 










80 
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Ser 


Tyr 


Lys 


Ser 


Tyr 


Pro Lys 


Ser 










85 






Cys 


Lys 


His 


Lys 


His 


Lys Phe 


Leu 








100 








Glu Trp Asn 


Gin 


He 


Asn Asp 


Phe 






115 








120 


Leu 


Phe 


Ser 


Leu 


Asn 


Ala Met 


Leu 




130 








135 




Lys 


Asn 


Ala 


Arg 


Glu 


Leu He 




145 










150 





<210> 39 

<211> 147 

<212> PRT 

<213> Hirudinaria manillensis 



<400> 39 



Lys Asn 


Val 


He 


Ala 


Ser 


Val 


Ser 


1 

Asp Ala 


Ser 


Leu 


5 
Phe 


Ser 


Pro 


Lys 




20 










Thr Ser 


Pro 


Lys 


Leu 


Phe 


Lys 


Leu 




35 








40 


Phe Arg 


Val 


Gly 


Gly 


Thr 


Phe 


Ala 


50 










55 




Glu Asn 


Asn 


Lys 


Trp 


Lys 


Asp 


Tyr 


65 








70 






Glu Thr 


Ala 


Thr 


He 


Thr 


Arg 


Arg 








85 








Leu Lys 


Lys 


Glu 


Thr 


Phe 


Asp 


Asp 






100 










Lys Met 


Arg 


Leu 


Leu 


Phe 


Asp 


Leu 


115 










120 


Glu He 


Gly 


Lys 


Lys 


Thr 


Thr 


Ser 



130 135 



Lys Leu Phe 
145 



<210> 40 

<211> 150 

<212> PRT 

<213> Scutellaria baicallensis 



<400> 40 



Asn 
1 


Tyr 


Val 


Cys 


Ala 
5 


Thr 


Leu 


Asp 


Tyr 


Gly 


Asn 


Cys 


Pro 


Trp 


Gly 


Lys 








20 










Asn 


Asn 


Asn 


He 


He 


Arg 


Asn 


Ala 






35 










40 


Leu 


Arg 


Phe 


Gly 


Gly 


Thr 


Leu 


Gin 




50 










55 




Arg 


Asp 


Glu 


Pro 


Cys 


Asp 


Ser 


Thr 


65 










70 






Leu 


Asp 


Phe 


Ser 


His 


Ala 


Cys 


Leu 








85 








Asn 


Gin 


Phe 


He 


Leu 


Glu 


Thr 


Gly 








100 










Ala 


Leu 


Arg 


Gly 


Lys 


Thr 


Val 


Glu 






115 










120 


Gin 


Tyr 


Leu 


Gly 


Glu 


Thr 


Thr 


Thr 



130 135 



Leu Cys Gin 


Leu 


He 


Glu 


Lys Pro 




90 








95 


Pro 


Phe Phe 


He 


Met 


Thr 


Gly Asn 


105 








110 


Cys 


Arg Lys 


Thr 


Asn 


Leu 


Lys Leu 






125 






Ara 


Asp Asn 


His 


Gly 


Trp 


Asn Glu 




140 








\ 

Glu 


Ser Phe 


His 


Gly 


Val 


Ala Phe 




10 








15 


Gly 


Pro Trp 


Ser 


Phe 


Val 


Asn He 


25 








30 




Leu Glu Gly 


Leu 


Ser 


Pro 


Gly Tyr 








45 






Asn 


Trp Leu 


Phe 


Phe 


Asp 


Leu Asp 




60 








Trp Ala Phe 


Lys 


Asp 


Lys 


Thr Pro 




75 








80 


Trp 


Leu Phe 


Arg 


Lys 


Gin 


Asn Asn 


90 








95 


Leu 


Val Lys 


Leu 


Thr 


Lys 


Gly Ser 


105 








110 




Asn 


Ala Glu 


Val 


Arg 


Thr 


Gly Tyr 








125 






Thr Trp Asp 


Ser 


Ser 


Glu 


Ala Glu 






140 








Leu 


Trp Pro 


Pro 


Thr 


Lys 


Cys Asn 




10 








15 


Ser 


Ser Phe 


Leu 


Asn 


Leu 


Asp Leu 


25 








30 




Val 


Lys Glu 


Phe 


Ala 


Pro 


Leu Lys 






45 






Asp Arg Leu 


Val 


Tyr 


Gin 


Thr Ser 






60 








Phe 


Tyr Asn 


Asn 


Thr 


Asn 


Leu He 




75 








80 


Ser 


Leu Asp 


Arg 


Trp 


Asp 


Glu He 




90 








95 


Ser 


Glu Ala 


Val 


Phe 


Gly 


Leu Asn 


105 








110 




He 


Lys Gly 


He 


He 


Lys 


Asp Gly 








125 






Ala 


Val Gly 


Glu 


Trp 


Asp 


Tyr Ser 






140 
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Asn Ser Lys Phe Leu lie 
145 150 



<210> 41 
<211> 138 
<212> PRT 

<213> Arabidopais thaliana 
<400> 41 

Asn Phe Val Cys Ala Thr Leu Asp Trp Trp Pro His Asp Lys Cys Asn 

1 5 10 15 

Tyr Asp Gin Cys Pro Trp Gly Tyr Ser Ser Val lie Asn Met Asp Leu 

20 25 30 

Thr Arg Pro Leu Leu Thr Lys Ala lie Lys Ala Phe Lys Pro Leu Arg 

35 40 45 

lie Arg lie Gly Gly Ser Leu Gin Asp Gin Val lie Tyr Asp Val Gly 

50 55 60 

Asn Leu Lys Thr Pro Cys Arg Pro Phe Gin Lys Met Asn Ser Gly Leu 
65 70 75 80 

Phe Gly Phe Ser Lys Gly Cys Leu His Met Lys Arg Trp Asp Glu Leu 

85 90 95 

Asn Ser Phe Leu Thr Ala Thr Gly Ala Val Val Thr Phe Gly Leu Asn 

100 105 110 

Ala Leu Arg Gly Arg His Lys Leu Arg Gly Lys Ala Trp Gly Gly Ala 

115 * ^ 120 125 

Trp Asp His lie Asn Thr Gin Asp Phe Leu 
130 135 



<210> 42 
<211> 138 
<212> PRT 

<213> Arabidopsis thaliana 



<400> 42 



Asp 


Phe 


He 


Cys Ala Thr Leu Asp 


Trp Trp Pro 


Pro 


Glu 


Lys Cys 


Asp 


1 






5 


10 






15 




Tyr 


Gly 


Ser 


Cys Ser Trp Asp His 


Ala Ser He 


Leu 


Asn 


Leu Asp 


Leu 




20 


25 






30 




Asn 


Asn 


Val 


He Leu Gin Asn Ala 


He Lys Ala 


Phe 


Ala 


Pro Leu 


Lys 






35 


40 






45 






lie 


Arg 


He 


Gly Gly Thr Leu Gin Asp He Val 


He 


Tyr 


Glu Thr 


Pro 




50 




55 




60 








Asp 


Ser 


Lys 


Gin Pro Cys Leu Pro 


Phe Thr Lys 


Asn 


Ser 


Ser He 


Leu 


65 




70 


75 








80 


Phe 


Gly 


Tyr 


Thr Gin Gly Cys Leu 


Pro Met Arg 


Arg 


Trp Asp Glu 


Leu 




85 


90 






95 




Asn 


Ala 


Phe 


Phe Arg Lys Thr Gly Thr Lys Val 


He 


Phe 


Gly Leu 


Asn 








100 


105 






110 




Ala 


Leu 


Ser 


Gly Arg Ser He Lys 


Ser Asn Gly 


Glu 


Ala 


He Gly 


Ala 






115 


120 






125 






Trp 


Asn 


Tyr 


Thr Asn Ala Glu Ser 


Phe He 











<210> 43 
<211> 138 
<212> PRT 

<213> Arabidopsis thaliana 
<400> 43 

Asn Phe He Cys Ala Thr Leu Asp Trp Trp Pro Pro Glu Lys Cys Asn 



130 



135 



1 



5 



10 



15 
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Tyr 


Asp 


Gin 


Cys Pro Trp Gly Tyr Ala Ser 


Leu 


He Asn 


Leu 


Asn 


Leu 




20 25 






30 






Ala 


Ser 


Pro 


Leu Leu Ala Lys Ala He Gin 


Ala 


Phe Arg 


Thr 


Leu 


Arg 






35 


40 




45 








lie 


Arg 


lie 


Gly Gly Ser Leu Gin Asp Gin 


Val 


He Tyr 


Asp 


Val 


Gly 




50 




55 




60 








Asp 


Leu 


Lys 


Thr Pro Cys Thr Gin Phe Lys 


Lys 


Thr Asp 


Asp 


Gly 


Leu 


65 




70 


75 








80 


Phe 


Gly 


Phe 


Ser Glu Gly Cys Leu Tyr Met 


Lys 


Arg Trp 


Asp 


Glu 


Val 






85 90 








95 




Asn 


His 


Phe 


Phe Asn Ala Thr Gly Ala He 


Val 


Thr Phe 


Gly 


Leu 


Asn 








100 105 






110 






Ala 


Leu 


His 


Gly Arg Asn Lys Leu Asn Gly Thr Ala Trp 


Gly 


Gly 


Asp 






115 


120 




125 








Trp 


Asp 


His 


Thr Asn Thr Gin Asp Phe Met 












130 




135 













<210> 44 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide 
<400> 44 

Ala Phe Lys Asp Lys Thr Pro 
1 5 
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